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The  Visible  Machinery  Starts 

OST  of  the  mechanism  of  the  national  government 
works  under  cover.  The  average  citizen  know.s  that 
it  exi.sts  and  moves  only  when  he  personally  comes  in 
contact  with  it  and  the  percentage  of  those  who  do  that 
is  .small.  Congress,  on  the  other  hand,  is  visible,  and 
audible,  machinery.  It  has  become  the  fashion  to  decry 
its  performance  and  to  question  its  efficiency,  and  it  is 
a  fair  question  whether  or  not  this  depreciation  of  the 
national  legislature  in  the  public  mind  is  not  due  to  its 
too  great  obtrusion  on  the  public  eye  and  ear.  If  it 
worked  silently  it  might  be  more  appreciated.  After 
six  months  of  retirement  Congress  returns  this  week  to 
work,  to  the  usual  reception  of  critical  comment.  Being 
a  short-term  session,  with  a  changing  body  imminent, 
it  will  do  little  but  routine  work  and  will,  therefore, 
probably  earn  with  more  than  usual  justice  the  oppro¬ 
brium  that  is  showered  upon  it.  What  Congress  needs  is 
a  good  press  agent  of  the  familiar  type  that  has  turned 
certain  rich  men  from  creatures  of  contempt  to  amiable 
Abou  Ben  Adhems.  There’s  a  lot  of  good  in  it — but  it 
does  .so  persist  in  putting  its  worst  foot  forward. 

Competitive  Professional  Bidding 

URING  November  the  city  of  Topeka,  Kans.,  cir¬ 
culated  among  engineers  an  advertisement  asking 
for  sealed  bids  “covering  the  appraising  and  making  of 
separate  physical  valuations  of  the  municipal  light  and 
water  departments”  of  the  city.  The  advertisement 
further  stated  that  bids  “may  be  made  upon  a  per  diem 
basis  but  to  be  considered  must  specify  a  total  or  a 
maximum  sum  covering  the  work”  and  that  “firms  sub¬ 
mitting  proposals  shall  submit  qualifications  along  with 
their  bids  in  condensed  form.”  As  a  result  of  the  adver- 
ti.sement,  the  city  received  a  number  of  bids  from  engi¬ 
neers  and  engineering  firms,  but  among  those  to  whom 
the  notice  came  were  some  engineers  who  recognized 
the  ethical  violation  in  such  an  advertisement  and  who 
forwarded  forceful  protests  to  the  city  against  this  obvi¬ 
ous  lack  of  recognition  of  the  engineer’s  functions  and 
his  ethical  relation  to  an  engagement.  As  a  result, 
probably,  of  these  protests,  the  city  has  reconsidered 
its  effort  thus  to  obtain  the  services  of  a  valuation  engi¬ 
neer,  for  the  city  clerk  in  writing  about  the  case  says 
that  the  “bids  received  were  at  such  variance  that  our 
engineers  refused  even  to  tabulate  them  and  all  were 
rejected.”  Apparently,  this  particular  situation  will  be 
cleared  by  the  effectual  protests  of  a  few  engineers,  but 
the  condition  revealed  is  significant.  There  will  always 
Ije  engineers  who  so  lightly  regard  their  professional 
obligations  that  the  prospects  of  a  job  will  lead  them  to 
discard  the  obvious  ethical  .standards  of  the  profession 
in  this  matter  of  sealed  competitive  bidding.  If.  how¬ 
ever,  there  are  in  the  community  a  sufficient  number  of 


right  thinking  engineers,  they  can.  either  as  individuals 
or  as  a  professional  group,  register  such  protest  with 
the  government  authorities  as  to  prevent  the  .specific 
violation  of  the  ethical  code  and  to  insinuate  into  the 
official  mind  for  future  reference  some  appreciation  of 
w'hat  that  code  really  means. 

The  More  Important  Victory 

HE  final  adoption  of  tanks  for  the  treatment  of  th^ 
sew’age  of  Detroit  after  a  year’s  delay  should  not  be 
heralded  as  a  victory  for  tanks  over  screens — the  rela¬ 
tive  standing  of  which  is  well  establi.shed — but  for 
sound  principles  in  municipal  government.  Three  emi¬ 
nent  consulting  engineers  advised  tank  treatment  as 
best  suited  to  Detroit  conditions.  Their  report  was 
approved  by  a  Special  Committee  on  Sewage  Disposal, 
previously  created  by  the  city  government.  The  com¬ 
mission  was  made  up  of  eminent  citizens  of  large  busi¬ 
ness  experience  and  the  city  engineer.  It  was  further 
endorsed  by  the  commissioner  of  public  works,  al.so  an 
engineer.  To  have  turned  down  the  tank  plan  thus 
prepared  and  endorsed  in  favor  of  one  subsequently 
promoted  by  and  for  a  single  manufacturer  and  not 
endorsed  by  engineers  and  citizens  of  equal  standing 
with  those  mentioned  would  dishonor  engineers  and  turn 
municipal  government  into  a  farce. 

Why  Not  Competition? 

Rarely  does  a  city  adopt  a  new  water  supply 
.  which  is  to  be  held  solely  for  emergency  u.se. 
A  project  of  this  kind,  notable  because  of  its  general 
nature,  its  size  and  because  wells  are  the  proposed 
source,  is  now  before  the  Board  of  E.stimate  and  Ap¬ 
portionment  of  New  York  City.  The  proposal  (.see  p. 
972)  which  has  been  recommended  for  "consideration” 
by  the  commissioner  of  water  supply,  was  made  two 
years  ago  and  has  since  been  renewed  and  modified  by  a 
corporation  which  has  operated  for  some  time  on  Long 
Island,  where  the  wells  would  be  located.  Brooklyn  and 
Queens  Boroughs  already  have  available  112  m.g.d.  of 
water  from  near-by  Long  Island  sources  but  as  it  has 
to  be  pumped  the  gravity  supply  from  the  Cat.skill  Aque¬ 
duct  is  used  instead,  when  there  is  a  sufficient  surplus 
over  the  needs  of  Manhattan  and  Bronx  Boroughs.  The 
general  plan  of  adding  150  m.g.d.  for  short  emergency 
periods  to  the  supply  already  available  on  Long  Island 
has  much  to  commend  it  but  for  any  city  to  accept  a 
wholly  non-competitive  offer,  one  not  based  on  its  own 
engineering  studies  and  estimates,  is  against  public  pol¬ 
icy  except  in  rare  cases  of  grave  emergency.  The 
report  of  the  commissioner  of  water  supply  gives  evi¬ 
dence  of  difficulty  in  judging  the  reasonablenesis  of  the 
unit  price  offered  for  the  proposed  wells.  Some  way 
.should  be  devised  by  which  the  company  that  makes  the 
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proposal  Keta  credit  for  its  initiative  and  enterprise 
and  skill  in  developinR  the  scheme,  but  there  is  serious 
doubt  whether  it  should  be  by  the  proposed  violation  of 
the  accepted  principles  of  competitive  biddintr  on  public 
work. 


and  that  the  commission  is  violating  express  instruc¬ 
tions  in  giving  this  last-minute  license. 

The  commission  points  out  that  the  legislature  will 
remain  Republican  and  will  undoubtedly  continue  to  re¬ 
fuse  to  commit  the  state  to  public  ownership,  that  the 
impa.sse  has  held  back  proper  water-power  development 
in  the  state  for  four  years,  that  it  does  not  propose  to 
allow  it  to  continue  to  do  so,  and  that  it  is  willing  to 
write  into  the  contract  a  vitiating  clause  subject  to 
the  order  of  the  coming  legislature.  Only  those  who 
see  in  private  development  the  hand  of  the  evil  one 
can  feel  resentment  at  the  proposed  action  by  the  com¬ 
mission,  for  the  lea.se  under  thfe  new  law  is  fair  and 
equitable  and  promises  the  only  road  to  an  early  devel¬ 
opment  of  the  river’s  power.  If  the  proposed  lessee  in 
three  years’  time  has  not  been  able  to  compose  the  dif¬ 
ferences  between  the  United  States,  New  York  State, 
the  Province  of  Ontario  and  the  Dominion  of  Canada, 
its  privilege  will  cease  and  another  step  may  be  taken 
toward  turning  the  St.  Lawrence’s  flow  into  light  and 
power. 

As  a  matter  of  the  practical  future  of  water  power 
development,  however,  there  is  much  to  be  said  in  favor 
of  the  commission  withholding  action.  The  public  own¬ 
ership  advocates  take  great  delight  in  feeling  perse¬ 
cuted.  Every  move  toward  private  ownership  is  her¬ 
alded  abroad  as  a  triumph  of  the  “interests”  and  helps 
ju.st  that  much  to  weaken  a  rational  consideration  of 
the  power  question  by  the  public.  Rather  than  to  en¬ 
courage  this  oppression  complex  by  summary  action  of 
the  commission  it  would  be  better,  perhaps,  to  let  the 
St.  Lawrence  development  lapse  for  three  or  four  years 
in  the  hope  that  a  more  enlightened  view  of  essential 
economics  may  in  that  time  permit  a  congenial  legisla¬ 
ture  and  governor  to  devise  a  practical  power  plan. 


Expert  wltne.sses  do  not  have  too  good  a  standing 
in  the  common  mind,  mainly,  it  would  seem,  because 
of  the  readine.ss  with  which  opposing  sides  in  a  legal 
controversy  can  find  experts  to  expound  the  opposing 
view.s.  This  particular  basis  of  disregard  is  not  so  well 
founded  as  it  might  be  for  in  few  things  is  there  an 
incontrovertible  truth.  Engineers  called  to  be  experts 
before  the  court  and  jury,  however,  will  do  well  to  re¬ 
member  that  they  are  facing  ho.stile  thoughts  and 
that  regardless  of  their  professional  standing  they  are 
suspected  of  bending  their  knowledge  to  meet  a  de¬ 
mand.  Judge  Hough,  of  the  U.  S.  Circuit  Court,  in 
effect  told  the  members  of  the  American  In.stitute  of 
Consulting  Engineers  that  at  their  meeting  la.st  month. 
The  judge,  from  his  long  experience  in  patent  causes 
where  the  whole  issue  frequently  re.sts  on  the  expert’s 
testimony,  warned  the  prosjiective  expert  that  the  aver¬ 
age  jury  is  not  so  simple  or  so  ignorant  as  it  often 
appears,  and  that  while  anxious  for  enlightenment  it 
di.strusts  too  assertive  instruction.  Opinion,  not  ad¬ 
vocacy,  is  what  judge  and  jury  want  from  the  expert 
and  the  more  impressive  he  can  make  the  former  the  less 
needed  is  the  latter.  This  is  good  advice  to  the  ex- 
l)ert,  but  it  is  better  advice  to  the  lawyer  who  retains 
him.  The  honest  expert  assures  himself  of  the 
righteousness  of  his  cause  before  he  as.sociates  him.self 
with  it,  and  his  opinion  given  in  court  is  therefore  not 
colored  by  the  case,  but  the  lawyer,  being  by  nature  an 
ndvwate,  is  under  the  nece.ssity  of  varj'ing  his  opinion 
and  i)rocedure  to  fit  emergencies.  Too  often  he  expects 
the  exjwrt  to  pursue  the  .same  course,  and  it  is  this  ex¬ 
pectation  that  may  make  the  job  of  being  an  expert 
something  that  an  engineer  dreads.  Judge  Hough,  w’e 
may  hope,  is  teaching  his  doctrine  to  his  own  profe.ssion. 


A  Milestone  of  Progress 

WHOEVER  is  concerned  with  either  science  or 
industrial  technique  finds  it  hard,  surely,  to  real¬ 
ize  that  the  U.  S.  Bureau  of  Standards  is  only  25  years 
old.  It  has  been  so  intimate  a  partner  with  engineering 
and  industry  in  their  progress,  more  particularly  during 
the  last  ten  years,  that  unconsciously  one  thinks  of  it  as 
having  ever  been  in  that  same  relation.  Yet  the  fact 
is  that  the  Bureau  did  not  exist  before  1901,  and  that 
its  quarter-century  celebration  last  Saturday  brought 
together  many  men  still  young  and  virile  who  witnessed 
or  aided  its  foundation. 

It  is  instructive  to  think  back  to  the  prior  period, 
when  there  was  no  great  government  laboratory  in 
Washington,  when  industry  lacked  authoritative  and 
helpful  scientific  aid,  when  the  leading  tests  of  civil 
engineering  were  made  at  the  Watertown  Arsenal,  and 
when  the  government’s  only  concern  with  standards  was 
through  a  minor  office  of  the  Coast  and  Geodetic  Survey, 
which  had  something  to  do  with  scale  weights  and 
measuring  rules  and  tapes.  The  creative  vision  and 
enthusiasm  of  a  few  men  saw  beyond  the  Office  of 
Weights  and  Measures,  and  their  persistence  brought 
the  Bureau  of  Standards  into  being — fortunately  from 
the  first  on  a  sufficiently  ambitious  scale  to  permit  the 
plan  to  justify  itself  convincingly  by  its  working  results. 

Simultaneously  with  the  grow'th  of  the  Bureau,  engi¬ 
neering  .science  has  gone  ahead  mightily  in  a  new  era  of 
progress,  e.xceeding  anything  the  art  knew  in  the  pa.st. 


Politics  and  Power 

IN  NEW  YORK  STATE  a  pretty  political  drama  is 
under  way,  with  a  presidential  nomination  hovering 
in  the  offing  as  a  reward  of  virtue,  and  the  “power 
barons”  in  the  role  of  villain.  Governor  Smith,  just 
re-elected  to  a  fourth  term  by  a  magnificent  majority, 
is  by  moral  force  attempting  to  prevent  the  Water 
Power  Commission  from  granting  a  license  under  the 
New  York  State  law  to  a  private  corporation  to  develop 
power  on  the  St.  Lawrence  River  at  or  about  the  loca¬ 
tion  of  the  single-stage  development  just  recommended 
by  the  American  engineers  on  the  joint  St.  Lawrence 
board.  The  governor  is  for  state  ownership  of  power, 
to  be  developed  by  a  .semi-public  corporation  operating 
under  some  such  sy.stem  as  that  of  the  Port  of  New 
York  Authority,  He  has  not  been  able  to  convert  the 
Republican  legislature  to  his  plan  but  he  has  been  in- 
.strumental  in  forcing  a  reorganization  of  the  state 
offices  whereby  after  the  first  of  January  he  exercises, 
as  governor,  veto  power  over  the  acts  of  the  Water 
Power  Commission.  His  claim  now  is  that  the  state, 
by  the  authorization  of  this  revision  and  by  his  re-elec¬ 
tion,  is  committed  to  a  change  in  water  power  policy 
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This  development,  of  course,  was  quite  independent  of 
the  other.  The  Bureau  has  been  of  frequent  aid  to 
eiiRineering  science  and  facilitated  some  step.s  of  its 
progress,  but  it  did  not  cause  or  initiate  that  progress. 
It  was  the  fullness  of  time  that  brought  about  the  new 
growth  of  engineering  science  as  well  as  the  inception 
and  development  of  the  Bureau  of  Standards.  As 
they  had  their  beginning  in  the  .same  epoch,  and  have 
gone  forward  hand  in  hand  through  the  past  (juarter 
century,  so  they  may  fittingly  celebrate  their  anni¬ 
versary  together.  Last  week’s  notable  celebration  at 
Washington  to  commemorate  the  Bureau’s  quarter  cen¬ 
tenary  may  warrant  us,  therefore,  in  setting  down  these 
lines  in  commemoration  of  the  corresponding  anniver¬ 
sary  of  the  era  of  new  growth  of  engineering  science  and 
art — to  record  a  milestone  of  progress  in  the  marvel¬ 
ously  fertile  activity  of  technical  development  which 
surrounds  us. 

This  evolutionary  growth  has  a  long  future  before  it. 
What  has  been  achieved  so  far  is  but  little  in  compari¬ 
son  with  the  po.ssibilities  still  ahead,  we  believe.  Some 
branches  of  our  engineering  knowledge  are  yet  barely 
out  of  their  nineteenth  century  atmosphere,  and  even 
the  mo.st  advanced  branches  look  ahead  into  broad  seas 
of  further  progress.  Study,  questioning  and  revision 
are  more  active  now  than  in  any  earlier  year — happily 
.so.  The  quarter  centenary  of  the  new  engineering 
.science  marks  no  end  point,  but  merely  a  fresh  begin¬ 
ning.  It  will  be  the  great  privilege  of  the  present  and 
coming  generations  to  promote  and  witness  the  growth 
now  in  preparation. 


Civil  Engineering  in  Industry 

N  THIS  issue  is  brought  to  a  close  the  series  of 

articles  on  some  of  the  specialized  activities  of  civil 
engineers  in  industry.  The  series  has  by  no  means  cov¬ 
ered  the  subject,  nor  exhausted  the  fields  wherein  the 
civil  engineering  training  and  method  has  been  turned 
to  novel,  or  at  least  generally  unrecognized,  perform¬ 
ance.  It  has  picked  out  four  different  types  of  this 
specialized  service,  and  by  description  of  individuals  has 
illustrated  methods  and  emphasized  functions  so  that  a 
picture  would  be  drawn  of  the  application  of  civil  engi¬ 
neering  to  the  production  of  goods,  a  new  picture  which 
we  believe  has  not  been  in  the  eyes  of  the  instructor  in 
engineering  or  of  most  practitioners. 

It  has  been  shown,  by  examples  which  might  have  been 
multiplied,  that  engineering  in  industry  is  not  concerned 
merely  with  the  mechanical  processes  and  the  relation 
of  labor  to  the  machine  but  that  it  has  an -equal  duty 
toward  the  plant  as  a  series  of  structures.  This  kind  of 
engineering  comprises  the  multifarious  details  neces- 
■sary  to  keep  the  physical  part  of  the  manufacturing 
plant  in  a  well  oiled  condition.  The  job  of  such  an 
engineer  is  not  alone  a  supervision  over  machinery,  but 
includes  transportation,  personnel  and  inspection.  He 
cannot  be  a  specialist  but  must  take  the  place  of  the  old 
country  doctor  as  a  general  practitioner,  though  at  the 
same  time  keeping  in  touch  with  the  high  lights  of  the 
modern  trend  in  all  branches  of  engineering. 

It  has  been  shown  that  there  are  a  number  of  indus¬ 
trial  plants  that  have  built  up  their  own  technical  staffs 
for  design  and  construction  (either  or  both)  of  all 
manufacturing  buildings  and  appurtenant  works.  There 
are  several  reasons  for  this,  one  of  which  is  that  because 
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of  the  tremendous  buying  power  of  the  industry  and  its 
ability  to  take  advantage  of  cash  discounts,  it  feels  that 
it  can  itself  do  con.struction  work  cheaper  than  through 
competitive  bidding.  An  industry  mu.st,  however,  have 
a  great  deal  of  construction  work  going  on  continuously 
in  order  to  be  able  to  do  this,  as  the  carrying  on  its 
books  of  a  large  amount  of  construction  plant  unless  it 
is  being  made  con.stant  use  of  would  cut  down  any  profits 
it  might  make  through  buying  for  cash.  Then.  Uk).  a 
number  of  manufacturers  still  believe  that  great  .secu¬ 
rity  rej)oses  in  keeping  their  proce.sses  .secret  and  so  build 
up  technical  staffs  who  have  the  same  esprit  de  corps  as 
any  of  the  administrative  groups  in  the  manufacturing 
end.  Other  industries  require  such  unusual  types  of 
.structure  that  a  certain  amount  of  inside  expert  con¬ 
sideration  is  imperative. 

It  has  been  shown  that  many  indu.stries  started  in 
i.solated  localities  have  become  indeed  the  community 
in.stead  of  merely  a  part  of  the  community  and  that  the 
engineers  for  such  establishments  are  not  only  industrial 
engineers  but  municipal  engineers  and  street  railway 
engineers  and  power  engineers,  carrying  the  responsi¬ 
bility  for  a  multitude  of  engineering  design,  construction 
and  operation  far  beyond  the  ordinary  conception  of  the 
duties  of  the  employee  or  functionary  of  a  manufactur¬ 
ing  enterpri.se. 

It  has  been  .shown,  finally,  what  is  perhaps  not  so 
novel  as  what  has  gone  before,  that  in  almost  every 
industrial  organization  there  is  opportunity  for  the 
engineer  who  enters  through  the  construction  and  main¬ 
tenance  end  to  rise  to  executive  position  where  he  may 
transplant  his  precise  methods  of  thought  and  operation 
to  the  admini.stration  of  other  than  the  .structural  or 
mechanical  phases  of  the  business. 

To  call  attention  to  these  facts  should  be  to  indicate 
to  those  engineers  who  may  not  have  known  them  that 
here  is  a  field  not  only  for  personal  effort  but  one  which 
adds  to  the  opportunity  of  the  profession  in  general  for 
service  and  to  demonstrate  to  many  unbelievers  that  the 
engineer  not  only  puts  together  materials  into  usable 
form  but  that  he  says  what  materials  are  to  be  used 
and  what  kind  of  tools  shall  be  used  to  put  the  mate¬ 
rials  together.  For  these  enginers  in  industry  not  only 
control  the  purchase  of  the  things  they  actually  use  in 
construction  but  they  influence  new  processes  which 
lead  to  new  structural  and  plant  requirements  and  there¬ 
fore  to  new  and  more  modern  machinery  and  methods. 
This  is  particularly  true  of  plant  engineers  wherein 
manufacturing  processes  are  highly  mechanized  and 
development  and  research  committees  are  continuously 
at  work  on  new  labor-saving  machinery. 

The  net  result  of  the  survey  is  that  here  is  an  important 
phase  of.  civil  engineering  work  that  too  often  is  for¬ 
gotten.  Nearly  twenty  per  cent  of  the  8ub.scribers  to  this 
journal  can  be  directly  a.ssigned  to  it,  which  is  as  much 
perhaps  as  can  be  assigned  to  any  field  outside  of  con¬ 
.struction.  And  yet  those  who  work  in  it  are  not  trained 
especially  for  it;  they  are  merely  applying  their  func¬ 
tional  knowledge,  that  great  resource  of  the  engineer. 
Operations  are  the  same,  at  ba.se,  whether  in  railroads 
or  sewage  disposal,  and  knowledge  of  and  practice  in 
functional  operations  are  the  stock  in  trade  of  the  civil 
engineer.  Some  few  may  in  time  arise  to  the  rare  air  of 
the  specialist  but  most  engineers  need  the  general  knowl¬ 
edge  which  learned  in  one  field  is  readily  applied  to 
another. 
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Concrete  Arch  Replaces  Viaduct  at  Portland,  Ore. 

Design  and  Construction  Adapted  to  Requirements  That  New  Bridge  Be  Built  Without  Interrupting 
Railway  Service — Vibration  in  New  Structure  Prevented  During  Concreting 


The  steel  viaduct  on  Vista  Avenue  over  Jefferson 
St.  Canyon  in  Portland,  Ore.,  which  was  built  by 
^he  Portland  Electric  Railway  Co.  in  1905,  is  being 
replaced  by  a  modern  reinforced-concrete  arch  bridge 
with  a  span  of  248  ft.  In  recent  years  not  only  has  the 
.‘13-ft.  roadway  width  on  the  old  viaduct  become  inade¬ 
quate  but  in  a  high-class  residential  district  there  was 
•serious  objection  to  the  noisy  timber  deck  and  plank 
roadway.  A  wider  roadway  w'ould  have  necessitated 
Strengthening  the  structure  at  prohibitive  cost  and  in¬ 
stead  an  entirely  new  bridge  was  decided  upon. 

During  the  construction  period  vehicular  traffic  could 
be  diverted  over  other  streets  but  the  bridge  is  essential 


was  necessary  to  move  only  one  steel  bent  of  the  old 
viaduct.  For  the  two  batter  posts  of  this  bent  which 
was  near  the  south  abutment,  two  12xl2-in.  timbens, 
each  60  ft.  long,  were  substituted.  By  placing  the.se 
timbers  in  a  vertical  position  they  carried  the  load  with¬ 
out  interfering  with  the  arch  forms  and  the  steel  batter 
po.sts  were  then  moved  in  at  the  bottom  and  steel  wedges 
driven  at  the  tops  so  that  they  would  still  carry  a  por¬ 
tion  of  the  load.  After  taking  their  load  the  60-ft.  tim¬ 
bers  shortened  about  h  in.,  due,  doubtless,  to  compres¬ 
sion  of  the  wood  fibers  at  the  column  ends. 

Some  of  the  diagonal  bracing  of  the  viaduct  was  al¬ 
lowed  to  go  through  spandrel  posts  or  tower  forms. 


DECK  VIEW  DUKING  CONSTRUCTION 
Track  temporarily  supported  while  half  the  concrete  floor  system  is  being  poured. 


to  even  the  present  heavy  grade  of  the  street-car  line 
•serving  the  thickly  settled  Council  Cre.st  residential  dis¬ 
trict  and  hence  one  of  the  primary  considerations  was  a 
design  and  construction  plan  that  would  make  it  possible 
to  carry  out  the  work  without  interrupting  the  street 
car  service. 

Under  the.se  conditions  requirements  that  were  im¬ 
portant  factors  were  (1)  a  floorbeam  layout  in  the  new 
bridge  that  would  not  interfere  with  the  old  steel  floor- 
beams  which  were  on  221-ft.  centers;  (2)  avoiding  any 
tie  between  old  and  new  .structure  that  might  transmit 
vibration  to  concrete  during  the  setting  period;  (3)  a 
design  and  construction  program  for  the  floor  system 
such  that  all  of  the  roadway  for  the  full  length  of  the 
bridge  except  the  portion  occupied  by  one  existing 
track  could  be  completed  at  one  time,  thus  allowing  one 
railway  track  to  be  continuously  in  service  on  one  side 
or  the  other;  and  (4)  temporary  supports  to  replace 
those  few  members  of  the  old  structure  with  which  in¬ 
terference  could  not  be  economically  avoided. 

By  close  figuring  the  arch  ribs  were  so  located  that  it 


Where  these  were  merely  tie-rods  they  were  cut  off  one 
inch  under  the  surface  of  the  concrete  after  the  forms 
were  removed  and  the  holes  pointed  with  mortar.  Where 
structural  members  were  involved  they  were  incased  in 
a  board  framing  before  concrete  was  poured  so  they 
could  be  pulled  out  intact  after  the  concrete  had  set. 
The  hole  in  the  concrete  was  then  poured  full.  A  spac¬ 
ing  of  20  ft.  8  in.,  center  to  center,  was  selected  for  the 
new  floor-beams  when  this  was  found  to  divide  the  span 
equally  as  well  as  to  miss  the  steel  floor-beams. 

The  concrete  used  was  a  1:2:4  mix  in  abutments, 
footings  and  towers.  Elsewhere  a  1:1:2  mix  was  used, 
the  comparatively  rich  mix  being  considered  advi.sable 
on  account  of  limited  clearance  over  the  deck  of  the  old 
structure. 

With  the  forms  set  up  and  supported  on  timber  bents, 
each  arch  rib  was  completed  in  four  successive  pours, 
each  pour  comprising  a  yardage  that  could  be  placed  in 
one  day.  All  pours  except  the  one  at  the  crown  of  the 
arch  were  made  in  duplicate,  that  is,  segments  of  equal 
length  were  poured  simultaneously  on  opposite  sides  of 


VISTA  AVENl'E  VIADl’CT  AT  PORTLAND 

1 — Forms  for  i-oncrete  arch.  2 — Old  viaduct.  3 — Wood  plumb  posts  that  temporarily  replaced  the  steel 
batter  posts  of  the  only  bent  that  interfered  with  the  arch 

the  arch  crown.  The  first  pour  was  made  at  the  crown 
where  a  length  of  about  60  ft.  was  put  in  in  one  day. 

The  second  operation  placed  a  section  at  each  abutment 
after  which  the  sections  adjoining  these  abutment  seg¬ 
ments  were  poured  and,  finally,  the  two  key  sections 
next  to  the  crown.  Three  days  were  allowed  between 
each  pour  to  take  up  the  shrinkage  and  by  pouring  the 
crown  voussoir  first  it  was  expected  to  have  it  well 
settled  in  place  before  the  final  pour 
which  bonded  it  into  the  arch  rib. 

KejTvays  6  in.  deep  were  used  in 
the  construction  joints  between  ad¬ 


joining  voussoirs.  Under  this  plan  of  pouring  a  maxi¬ 
mum  settlement  of  0.15  ft.  occurred  in  the  forms,  this 
settlement  being  at  the  crown 


ConstrvcHon 
Joint  — - 


\^chon  /  (poorta  first) 

'Ldp  "f’  Symmetrical  ■' 
dbout  C.L" 


Construction 

Joint. 


Construction 

joint.... 

Lop  ^ 


Section  a*  Crown 


El.EV.VTION  AND  SECTIONS  OF  ARCH  RIP.  OF  VISTA  AVENFE  RRIDOE 


\ 


^tonCL 

.2-Kyoff 


Expansion  Joint 


SECTION  THKOt’C.H  FLOOR  SYSTETM  IN  APPROACH 


Co/s. 

/nr24‘ 


SECTION  THROUGH  FLOOR  SYSTEM  OVER  ARCH 


The  roadway  on  the  old  viaduct  was  on  a  7  per  cent 
grade  and  this  same  grade  with  the  floor  raised  2  ft.  to 
clear  the  old  floor  system  was  adopted  on  the  new  struc¬ 
ture.  The  original  construction  consisted  of  three 
8x1 6-in.  stringers  under  each  rail.  These  stringers 
were  raised  1  ft.  and  a  transverse  12xl2-in.  beam  was 
put  on  the  old  steel  floorbeams  and  held  in  place  by 
4-in.  planks  bolted  to  the  steel  beam.  It  was  then  pos¬ 
sible  to  place  the  forms  for  the  concrete  floor-beams  of 
the  arch  span  20  in.  deep,  extending  entirely  across  the 
roadway.  The  floorbeams  on  the  approach  spans  were 
cut  entirely  in  two  with  a  stepped  joint  to  allow  clear¬ 
ance  for  the  old  track. 

With  the  track  in  this  elevated  position  the  floor  sys¬ 
tem  on  both  sides  of  the  old  track  was  poured  and  after 
28  days  in  which  to  set,  ballast  6  in.  deep  was  placed 
directly  over  the  arch  rib,  after  which  the  track  was 
moved  to  this  located  and  operated  there  until  the  re¬ 
maining  strip  of  the  floor  system  had  been  put  in  and 
the  tracks  flnished. 

This  program  of  construction  did  not  make  it  pos¬ 
sible  to  center  the  girders  symetrically  about  the  center 
line  because  of  the  necessity  of  leaving  undisturbed 
enough  width  of  roadway  for  the  temporary  track. 
However,  the  6-in.  offset  involved  was  not  considered  a 
serious  disadvantage.  To  facilitate  track  maintenance 
steel  cross-ties  were  bolted  in  the  concrete  floor  system. 
Guide  rails  were  placed  on  both  tracks  on  the  bridge  to 
minimize  the  danger  of  derailment. 

In  designing  the  structure  the  allowable  concrete 
stresses  were  taken  as  900  lb.  per  sq.in.  in  compression 
with  a  tension  of  16,000  lb.  per  sq.in.  in  the  steel. 
Floor  loading  consisted  of  on.  20-ton  truck  with  a  30 
per  cent  impact  allowance  and  a  50-ton  derrick  car  with 
60  per  cent  of  the  load  on  one  set  of  trucks.  In  figuring 
floorbeams  the  loading  adopted  was  four  parallel  trucks 
of  20-ton  capacity. 

The  arch  span  has  a  rise  of  50  ft.  above  the  spring 
line  and  is  in  general  of  parabolic  form.  A  deck  width 


of  52  ft.  provides  for  a  38-ft.  roadway  with  two  6-ft. 
sidewalks.  Some  of  the  special  features  of  the  Vista 
Avenue  arch  are:  Double  spandrel  posts  and  approach 
columns  to  cut  down  floorbeam  spans;  the  allowance 
of  one  inch  of  additional  concrete  in  the  deck  thickness 
as  a  wearing  surface;  hollow  wall  abutments,  preca."!; 
art  stone  made  with  white  cement  and  white  sand  for 
balusters,  seats  and  decorative  features;  precast  "hol¬ 
low-spun”  concrete  trolley  poles;  decorative  illuminated 
portal  posts  and  small  plots  for  shrubbery  and  flowers 
in  the  entrance  bays. 

There  is  no  exposed- steel  on  the  bridge;  where  metal 
is  required  on  trolley  poles  or  lighting  standards  bronze 
is  used  exclusively.  Careful  consideration  was  given  to 
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architectural  features  of  the  bridire  because  of  the  fact 
that  it  was  located  in  a  high-class  residential  district. 

The  design  of  the  new  structure  was  worked  out  by 
the  city’s  engineering  department;  O.  Laurgaard,  city 
engineer,  F.  T.  Fowler,  bridge  engineer.  Contract  was 
awarded  to  Parker  &  Banfield,  Portland,  for  $174,870. 
This  price  included  the  removal  of  the  old  steel  struc¬ 
ture  which  then  became  the  property  of  the  contractor. 


Grooved  Brick  Pavement  for  Grades 
in  Tokyo,  Japan 

Japanese  City  with  Prevalence  of  Horse  Haulage 
Experimenting  with  Hillside  Brick 
on  Concrete  Base 
By  H.  Sakakibara 

Tokyo,  .lupan 

A  PAVEMENT  of  grooved  brick  has  recently  been 
L  completed  on  a  steep  heavy-traffic  street  leading 
from  the  central  railway  station  in  Tokyo.  Japan.  The 


New  Water  Supply  for  Sao  Paulo,  Brazil, 
Brought  42  Miles 

Anew  water  system  now  under  construction  for  the 
.  city  of  Sao  Paulo.  Brazil,  ha.^  its  .source  of  supply  at 
the  head  waters  of  the  Rio  Claro.  42  miles  from  the  city 
and  about  180  ft.  above  the  distributing  reservoir.  Th. 
project  includes  a  .50-mile  supply  line  of  which  2.5 
miles  are  tunnel.  27.5  miles  are  concrete  aqueduct,  all 
on  the  How  line,  and  20  miles,  some  distance  of  which 
is  in  siphon,  are  riveted  iron  pipe,  a  dam  impounding 
a  lake  at  the  upper  end  of  the  supply  line,  and  a  reser¬ 
voir  at  the  lower  end.  The  distribution  system  from  the 
re.servoir  into  the  city  will  be  enlarged  and  improved. 

Sao  Paulo  is  the  second  city  of  Brazil  and  has  a 
population  of  about  600,000.  It  is  situated  .some  2.50 
mile  southwest  of  Rio  de  Janeiro,  and  about  30  miles 
northwest  of  the  coa.st  city  of  Santos. 

The  reinforced-concrete  aqueduct  which  has  been 
designed  by  the  New  Works  Commission  of  the  Sao 
Paulo  Water  Supply  will  be  a  gravity  line.  Three 
Brazilian  engineering  firms  have  been  awarded  con- 


.fAPANKSK  PAVl-n-''  ’.AYlXr,  (JP.OOVFT)  RRTPK  PAVKMENT  IN'  TI^KYO 


bricks  are  8x4x34  in.,  lugless,  with  a  longitudinal  groove 
in  the  4-in.  side  on  top.  They  are  laid  with  mortar  filler 
on  a  mortar  cushion  on  a  concrete  base.  Care  in  the 
mortar  bed  and  concrete  base  construction  are  the  par¬ 
ticular  features  of  the  construction. 

The  subgrade  of  clay  was  graded  and  rolled  to  profile 
and  on  this  the  1:3:6  concrete  base  was  laid  to  crown 
and  finished  with  all  the  exactitude  of  a  concrete  pave¬ 
ment  using  a  fini.shing  machine.  Templets  and  straight¬ 
edges  were  used  to  check  the  surface  both  transversely 
and  longitudinally.  The  1 : 3  mortar  bed  was  laid  i  in. 
thick;  a  templet  riding  ’  in.  high  on  the  side  forms 
struck  ofif  the  mortar  bed.  The  bricks  were  laid  by 
hand,  as  shown  by  the  view,  using  trowels  and  lines 
and  filling  the  joints  with  a  1:14  mortar.  The  bed 
mortar  was  machine  mixed  and  wheeled  to  the  work. 
Other  details  are  indicated  by  the  view.  Tests  of  the 
pavement  for  foothold  using  heavy  horse-drawn  loads 
indicate  that  it  will  meet  the  situation. 


tracts  for  constructing  this  part  of  the  work,  namely, 
the  Companhia  Con.structora  de  Santos,  Companhia 
Mechanica  e  Importadora  de  Sao  Paulo,  and  Soares 
de  Sampaio  and  Cia.  Ltda.  Of  the  20  miles  of  riveted 
iron  pipe  5  miles  under  .57  lb.  per  sq.in.  pressure  are 
8.2  ft.  in  diameter  and  '•  in.  thick,  15  miles  under  114  lb. 
pressure  are  5.9  ft.  in  diameter  and  i4i  in.  thicK.  Braith- 
waite  &  Co.,  Enginet*rs,  Ltd.,  Westminster,  England, 
have  been  awarded  the  contract  for  supplying  the  pipe, 
which  aggregates  some  20,000  tons.  The  plates,  vary¬ 
ing  in  length  from  19  to  26  ft.,  will  be  rolled  in  Eng¬ 
land,  where  the  drilling,  planing  and  scarfing  will  also 
be  done.  They  will  be  .shipped  fiat  to  the  port  of 
Santos  and  from  there  brought  by  rail  to  a  fabricating 
plant  erected  near  Sao  Paulo  by  Braithwaite  &  (’o. 
Fabrication  will  consist  in  rolling  and  riveting  the  pipe 
in  lengths  of  20  to  25  ft. 

In  those  sections  of  the  supply  line  which  are  in 
tunnel  and  under  pressure  a  lining  patented  by  Braith- 
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waite  &  Co,  will  be  used.  This  lining  is  constructed  of 
i-in,  iron  plates  hydraulically  pressed  to  form  a  series 
of  internally-flanged  segments  which  can  be  bolted  to¬ 
gether  as  tunneling  proceeds,  thus  forming  a  continuous 
internal  lining  8,5  ft,  in  diameter. 

Work  on  the  project  commenced  in  April,  1926,  and 
more  than  50  miles  of  new  roads  are  now  in  service 
to  facilitate  transport  of  materials;  other  necessary 
installations  such  as  warehouses  and  quarters  for  the 
laborers  and  engineers  are  being  erected.  Dr.  Henrique 
de  Novaes  is  chief  engineer  of  the  New  Works  Commis¬ 
sion  of  the  Sao  Paulo  Water  Supply  in  charge  of  the 
work.  This  information  has  been  supplied  by  the  Amer¬ 
ican  Rolling  Mill  Co„  Middletown,  Ohio,  which  is 
furnishing  the  iron  for  the  pipe  and  lining,  through 
the  Armco  International  Corporation,  London. 

More  on  General  and  Structural 
Effects  of  Florida  Hurricane 

A  Group  of  Reports  Giving  Further  Data 
on  Effects  of  Storm — Harbor  Damage  at  Miami 
— Engineers  Discuss  Structural  Effects — 
Data  on  Wind  Velocities  and  Anemometers 

Harbor  and  Shore  Front  Effects  at  Miami 

SOME  notes  on  harbor  and  shore  front  damage  at 
Miami,  Fla.,  in  the  hurricane  of  Sept.  18  have  re¬ 
cently  been  compiled  by  Col.  Mark  Brooke,  of  the  U.  S. 
Engineer  Office  at  Jacksonville,  and  C.  L.  Brown,  super¬ 
intendent  of  the  sub-office  at  Miami.  In  the  following 
a  summary  of  these  notes  is  given: 

Storm  Data — The  wind  velocity  in  the  storm  is  rated 
at  about  125  miles  per  hour  from  the  southeast.  It 
produced  a  storm  tide  height  at  Miami  Beach  of  about 
6  ft.,  with  waves  some  8  ft.  higher,  and  on  the  Miami 
waterfront  along  the  west  shore  of  Biscayne  Bay  a 
tide  height  of  about  10  ft.  Damage  was  done  by  tide 
and  wave  action,  sometimes  in  combination  with  wind 
force.  The  effects  include  beach  effects,  damage  to  the 
causeways  across  Biscayne  Bay  and  underscour  or  other 
damage  to  structures  near  the  beach. 

Beach  Damage — Little  beach  cutting  occurred,  but 
instead  the  beaches  were  either  left  intact  or  large 
quantities  of  sand  w’ere  washed  up  and  carried  inland. 
In  this  respect  the  hurricane  effects  differed  from  the 
usual  storm  wave  action.  Many  thousand  yards  of  sand 
were  carried  over  the  beach  and  deposited  in  the  lower 
floors  of  buildings  and  on  lawns  of  streets  for  a  distance 
of  1,000  ft.  back  of  the  beach;  this  sand  apparently 
came  from  offshore,  at  depths  not  usually  affected. 

The  ship  channel  across  the  bay  did  not  shoal  and 
proved  to  be  free  of  obstructions;  in  fact,  some  parts 
showed  apparently  deeper  water  than  before  the  storm. 

Damage  to  Causeways — The  two  causeways  across  the 
bay,  connecting  Miami  Beach  with  Miami,  are  built  of 
solid  fill  with  intervening  reinforced-concrete  trestle 
sections.  Both  the  County  Causeway  and  the  Venetian 
Causeway  (the  northerly  one)  were  overflowed  about 
3  ft.,  and  the  fills  were  in  places  damaged  along  the 
north  side  by  wave  erosion,  which  affected  most  seri¬ 
ously  that  part  of  the  County  Causeway  extending 
southeast.  Damage  to  the  concrete  viaduct  section  was 
confined  to  the  results  of  impact  of  vessels,  barges  and 
wreckage. 


Shipping  and  Floating  Plant — About  300  motor  bc)at.s, 
house  boats,  rock  barges  and  dredges  were  sunk,  b«  ached 
or  otherwise  damaged.  In  the  case  of  large  \t.ssel!! 
damage  resulted  from  lack  of  full  crews  aboard  and 
lack  of  maneuvering  or  swinging  room  in  confined  chan¬ 
nels  and  basins.  The  shore  bulkheads  were  overtopped 
to  a  depth  of  at  least  5  ft.,  and  a  tug  drawing  about 
this  amount  was  carried  over  the  bulkhead  without  strik¬ 
ing  it;  but  having  steam  up  and  a  full  crew  aboard 
and  her  engines  working  she  headed  into  the  wind  and 
against  the  flow  of  water  and  steamed  back  into  the 
channel  without  damage.  At  another  point  a  lighter 
loaded  with  stone  was  carried  over  the  bulkhead  and 
deposited  on  the  municipal  pier  without  dumping  the 
load. 

One  large  yacht  which  dragged  her  anchors  and  sank 
near  the  entrance  to  Miami  River  channel  would  prob¬ 
ably  have  been  carried  against  the  bulkhead  and  suf¬ 
fered  injury  which  would  have  sunk  her.  However,  the 
vessel’s  ports  and  deadlights  being  open,  she  sank  before 
striking.  Smaller  vessels  were  sunk  by  other  vessels 
and  wreckage  floating  against  them,  by  impact  against 
the  bulkheads,  or  by  being  swamped.  A  contractor’s 
dredge  working  in  the  government  cut,  which  was  car¬ 
ried  by  the  east  wind  during  the  first  part  of  the  storm 
into  the  bay,  was  brought  up  and  securely  moored ;  when 
the  wind  shifted  to  the  southeast  the  rush  of  water 
caused  by  the  receding  wind  tide  pulled  this  dredge 
from  her  moorings,  out  the  government  cut  and  between 
the  jetties  and  around  the  end  of  the  north  jetty,  where 
she  sank  in  the  ocean  some  hundred  feet  from  shore. 

House  boats  and  other  light  craft  in  the  Miami  River 
were  swamped;  in  some  cases  the  houses  covering  the 
scows  had  been  carried  away  by  wind  or  so  racked  that 
they  gave  no  protection  against  wave  action.  High  tide 
and  wind  carried  some  of  the  smaller  vessels  and  shal¬ 
low  draft  barges  entirely  over  the  bulkhead  and  into  the 
city  streets. 

»  «  « 

Report  by  Palm  Beach  Engineers 

A  GENERAL  study  of  the  effects  of  the  southern 
Florida  hurricane  of  Sept.  18  was  recently  under¬ 
taken  by  the  Palm  Beach  Engineers’  Association,  which 
appointed  a  committee  to  make  the  study.  A  report  on 
structures  has  been  completed  by  one  of  the  subcom¬ 
mittees  of  this  body,  C.  H.  Buggies  and  Theodore 
Eefting  constituting  the  subcommittee.  The  report 
reviews  the  nature  and  extent  of  damage  to  different 
types  of  buildings,  and  in  summary  states  that  the 
major  part  of  the  damage  was  due  to  hurried  and  im¬ 
proper  construction.  It  recommends  as  the  best  means 
of  preventing  similar  damage  in  the  future  the  revi¬ 
sion,  enlargement  and  enforcement  of  building  codes, 
with  emphasis  on  enforcement;  the  value  of  competent 
design  and  supervision  of  building  work,  the  report 
states,  was  clearly  demonstrated  by  the  effects. 

Large  Structures — Noting  that  hardly  any  structural 
damage  was  done  to  tall  buildings,  except  to  two  build¬ 
ings  of  very  narrow  proportions  in  Miami,  the  report 
states  that  the  resistance  of  other  buildings  although 
“subjected  to  a  terrific  wind  load  in  addition  to  impact” 
shows  that  buildings  designed  under  standard  building 
codes  are  adequate  without  special  allowance  “except 
to  provide  as  much  bracing  and  stiffening  as  possible.” 
Such  damage  as  was  done  is  found  to  be  chargeable  to 
faults  and  weaknesses  in  window's,  doors,  casements  and 
curtain  walls. 
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sistent,  and  warrants  “full  and  complete  confidence.” 
Tests  of  similar  instruments  in  the  wind  tunnel  of  the 
Bureau  of  Standards  indicate  that  the  recorded  veloci¬ 
ties  are  4  to  6  miles  in  excess  over  the  true  wind  veloci¬ 
ties  between  100  and  136  m.p.h.  The  greatest  6-min. 
rate  up  to  6:l0  a.m.  was  114  m.p.h.;  after  a  short  period 
of  relative  calm  (wind  velocity  78  m.p.h.)  a  second  maxi¬ 
mum  of  128  m.p.h.  occurred  at  7 :30,  followed  by  veloci¬ 
ties  of  120  m.p.h.  until  the  anemometer  blew  away  at 
8: 12  a.m.  All  these  figures  represent  5-min.  velocities, 
recorded.  Two-minute  velocities  of  138  m.p.h.  at  7:40. 


SmaUfr  Buildings — Extensive  losses  in  the  class  of 
small  office,  apartment  and  hotel  buildings  are  attrib¬ 
uted  to  the  fact  that  many  of  them  “were  hurriedly 
constructed  without  regard  to  proper  construction.” 
Buildings  carrying  their  loads  on  bearing  walls  ap¬ 
peared  to  suffer  more  than  buildings  having  a  structural 
skeleton.  No  one  type  of  material  seemed  to  show 
jrreater  damage  than  others. 

Trussed  Structures — Many  collapses  occurred  among 
Structures  having  large-span  trussed  roofs. 

Almo.st  without  exception  the  ordinary  garage  type 
of  building  with  a  light  wooden  truss  supported  on  walls 
without  pilasters  crumpled  up  and  fell,  whereas  buildings 
of  the  same  .size  in  which  properly  constructed  timber 
and  steel  trusses  were  well  anchored  to  pilasters  or 
columns  .stood  up  very  well.  Buildings  of  this  class 
should  have  special  attention  paid  to  their  structural 
pha.ses  and  should  be  carefully  designed  with  particular 
attention  to  the  portion  subject  to  indeterminate  stres.ses. 
Many  failures  were  due  to  wooden  trusses  being  con¬ 
structed  without  plans  with  no  provision  made  to  properly 
take  care  of  the  stresses  developed. 

Residences — Most  of  the  property  damage  and  loss 
of  life  were  caused  by  the  collapse  of  small  residential 
buildings. 

Many  of  these  buildings  should  have  been  put  in  the 
cla.ssification  of  temporary  structures,  being  in  most  ca.ses 
merely  flimsy  shells  such  as  one  would  expect  to  find  in  a 
mining  camp.  ...  It  is  difficult  to  point  to  any  class  of 
material  as  being  inadequate.  Numerous  frame  house.« 
remained  standing,  and  evidences  of  careful  construc¬ 
tion  characterize  these.  In  several  cases,  communities 
in  which  cement  block  construction  predominated  sus¬ 
tained  little  damage.  Clay  tile  and  frame-stucco  build¬ 
ings  also  stood  up  well  in  numerous  instances.  On  the 
other  hand,  collapses  of  all  of  the  above  mentioned  type.s 
may  be  found  in  large  quantities.  The  outstanding  fea¬ 
ture  is  that  failure  may  be  traced  almost  without  excep¬ 
tion  to  poor  construction.  Cement  block  and  clay  tile 
were  laid  without  wetting  and  with  insufficient  and  very 
poor  mortar.  ...  In  the  frame  and  frame-stucco  buildings, 
perhaps  due  to  large  opening's  for  ventilation,  bracing 
was  reduced  to  a  minimum.  Joists,  studding  and  rafters 
were  in  many  cases  too  small  in  size  and  improperly 
spaced.  Hasty  carpentry  work  and  a  lack  of  nails  caused 
most  of  the  failures  in  frame  buildings.  The  most  ap¬ 
parent  damage  to  all  residences  was  to  the  roofs. 
Almost  all  types  of  roof,  such  as  composition,  shingle, 
clay  tile  laid  in  cement,  and  other  substantial  materials 
suffered  little  when  properly  applied. 


TABLE  I— CORRECT  OR  TRUE  VELOCITIES  rORRtSPONDINO  TO 
VELOCITIES  INDICATED  BY  THE  STANDARD  FOUR-CI  T 
ROBIN.SON  ANEMOMETER  OF  THE  WE.ATHER  BUREAl 
(In  miles  an  hour) 


'  .Avemite  velocity  in  the  United  States.  * 

>  .\vrra»  standard  rf  Ksle.  Highest  standard  velocity  by  whirlina  machine 
in  1890,  3$  miles  an  hour. 

*  Averaae  standard  of  hmricane.  Hiabeat  velocity  by  whirlina  machine  in 
1913,  67  miles  an  hour. 

*  Hifhest  velocity  usually  recorded  at  espoeed  stations. 

*  Hicbest  wind  at  the  earth’s  surface,  186  miles  an  hour  (indicated)  on  Mount 
Washington,  January,  1876.  Highest  standard  velocity  in  wind  tunnel,  1922. 
61  meters  a  second,  or  137  miles  an  hour. 


and  an  even  higher  l-mile  velocity  at  7 :43  (which,  how¬ 
ever,  is  doubtful)  are  noted.  The  figure  of  138  m.p.h. 
maintained  for  2  miles  is  corrected  by  the  known 
anemometer  error  to  132  m.p.h.  actual  maximum 
velocity,  which  Mr.  Kadel  computes  by  0.0033  V*  as 
equal  to  a  pressure  of  57  lb.  per  sq.ft,  on  a  flat  surface 
normal  to  the  wind.  From  records  made  with  a  Dines 
pressure  tube  anemometer  at  Washington  it  has  been 
found  that  winds  with  1-mile  velocities  between  40  and 
60  m.p.h.  contain  individual  gusts  30  per  cent  higher, 
which  would  indicate,  if  the  same  ratio  of  gust  excess 
applies  to  the  conditions  of  the  Florida  hurricane,  a 
maximum  gust  velocity  of  about  172  m.p.h.  actual. 

Other  records  of  high  winds  in  the  United  States  in¬ 
clude:  186  m.p.h.  recorded.  Mount  Washington,  N.  H., 
4  a.m.,  Jan.  11,  1876,  4-cup  anemometer,  corresponding 
to  true  velocity  140  m.p.h.;  138  m.p.h.  recorded.  Cape 
Lookout,  N.  C.,  Aug.  18,  1879,  corresponding  to  true 
velocity  106  m.p.h.  (but  after  the  collapse  of  the  ane¬ 
mometer  the  observer  estimated  the  maximum  velocity 
at  166,  corresponding  to  true  velocity  of  125) ;  116 
recorded,  88  true.  Mobile,  Oct.  18,  1916;  114  recorded, 
87  true,  Pensacola,  Oct.  18,  1916  (followed  by  esti¬ 
mated  maximum  of  120,  true  value  91,  after  the  destruc¬ 
tion  of  the  anemometer) ;  and  126  recorded,  96  true. 
North  Head,  Wash.,  Jan.  29,  1921  (with  1-min.  maxi¬ 
mum  of  150,  true  value  114).  As  the  former  record 
was  made  with  a  non-automatic  instrument,  Mr.  Kadel 


Wind  Velocities  and  Robinson  Anemometers 

Notes  furnished  by  the  Weather  Bureau  give  ad¬ 
ditional  information  concerning  wind  velocities  in 
the  Florida  hurricane  of  Sept.  18  and  Robinson  cup 
anemometers.  It  appears  that  different  types  of  this 
form  of  anemometer  are  in  use,  some  with  large  and 
some  with  small  error.  The  Miami  Beach  anemometer 
was  of  the  latter  type  and  therefore  indicated  very 
closely  the  true  wind  velocity  during  the  hurricane.  The 
Miami  Beach  record  was  reproduced  in  our  issue  of 
Nov.  4,  p.  747. 

A  careful  study  of  this  record  was  made  by  B.  C. 
Kadel,  in  charge  of  the  instrument  division  of  the 
Weather  Bureau.  The  anemometer  was  a  8-cup  instru¬ 
ment  with  5-in.  cups  on  arms  6.29  in.  long,  and  was 
located  40  ft.  above  ground  (46  ft.  above  mean  sea 
level)  and  19  ft.  above  the  roof  of  the  building,  within 
1,200  ft.  of  the  ocean,  freely  exposed  in  all  directions. 
The  recorder  sheet  had  a  speed  of  2J  in.  per  hour.  Ex¬ 
cept  for  slight  jogs  during  the  last  3  hr.,  indicating  re¬ 
adjustments,  the  record  appears  to  be  uniform  and  con- 
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says  “The  Miami  Beach  record  therefore  stands  as  the 
hijrhest  made  by  automatic  instruments  in  the  United 
States.” 

RobiuHO)!  Anemometer  Errors — As  to  the  Robinson 
anemometer  and  its  continued  use,  C.  F.  Marvin,  chief 
of  the  Weather  Bureau,  states  that  this  instrument  has 
I>een  used  by  the  Bureau  from  its  orjranization  in  the 
I870’s  at  all  of  its  stations.  The  cup  type  of  instrument 
was  invented  about  1846  by  Dr.  Robinson,  who  said 
that  the  centers  of  the  cups  move  one-third  as  fast  as 
the  wind;  but  this  relation  was  shown  to  be  wronpr  in 
1888,  w'hen  te.sts  or.  a  whirlinjr  machine  proved  it  to  be 
increasinv'ly  in  error  at  hi^h  velocities^,  up  to  the  test 
maximum  of  60  m.p.h.  During  recent  years  hiprher  test 
velocities,  applied  in  wind  tunnels,  showed  the  error  to 
increase  .still  more  in  the  higher  ranjje.  The  ori>?inal 
plan  of  reiwrtinK  the  anemometer  velocities  was  con¬ 
tinued.  however,  as  “it  was  thought  be.st  to  continue  the 
records  of  the  Weather  Bureau  uniformly  on  the  old 
system  rather  than  to  attempt  to  apply  a  correction  only 
partly  known.” 

Recently  the  cup  of  the  instrument  has  been  improved 
in  form  and  dimensions  to  brinjr  about  a  linear  relation 
between  cup  movement  and  wind  movement,  so  that 
anemometers  are  now  available  which  jfive  true  veloci¬ 
ties  direct,  within  allowable  tolerances.  The  new  in¬ 
strument  is  to  be  introduced  as  .soon  as  funds  permit. 
F'or  the  present,  the  old  instrument  continues  in  use  and 
all  records  are  affected  by  the  error  of  the  original  type. 
The  Miami  Beach  anemometer  was  of  the  new  3-cup 
style,  and  corrections  therefore  are  small. 

(inst  Velocities — Gust  velocities  have  been  studied  by 
pre.ssure  anemometers,  of  which  the  Weather  Bureau 
has  three  fat  Washington,  at  Central  Park,  N.  Y.,  and 
at  the  University  of  Chicago).  Examination  of  some 
of  the  Washington  records  with  this  instrument  shows 
the  following  relations  between  min.,  1  mile,  and 
maximum  gust  velocity. 
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The  velocities  here  represented  all  are  relatively  low, 
and  it  is  not  known  whether  similar  percentages  of  in¬ 
crease  hold  for  gale  and  hurricane  velocities. 

Pressure  tube  anemometers  such  as  the  Dines  have 
not  yet  been  thought  practicable  for  regular  use  at 
Weather  Bureau  stations  on  account  of  cost,  expensive 
maintenance,  operating  difficulties,  the  impracticability 
of  remote  recording,  and  the  high  chart  speed  required. 

As  to  the  location  of  w'eather  ob.serving  stations,  Mr. 
Mar\'in  .says: 

“The  modern  skyscraper  is  our  most  serious  problem. 
The  federal  buildings  in  which  the  Weather  Bureau  has 
office  rent  free  are  frequently  overtopped  by  nearby 
higher  buildings.  To  remove  any  considerable  number 
of  these  offices  to  the  higher  buildings  would  require 
rental  costs  beyond  the  resources  of  the  Bureau  and  at 
the  same  time  would  involve  complications  in  measuring 
the  rainfall.” 
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Submerged  Contact- Aerators  for 
Sewage  Treatment 

May  Be  Combined  With  Old  or  New  Settling  Tanks 
and  Require  Only  0.1  Cu.  Ft.  of  Air 
per  U.  S.  Gallon 

By  Dr.  Karl  Imiioff 

I'hicf  KriKinopr  of  the  Uuhrvorban<l,  K.^son,  Oormany 

ONTACT  aerators  are  submerged  aerated  contact 
filters.  They  work  in  the  sewage  and  cause  no  lo.ss 
of  head.  In  this  they  differ  from  trickling  filters  and 
contact  beds  of  the  fill-and-draw'  type  both  of  which  work 
in  free  air  and  need  a  head  of  sewage  correspondinir 
to  their  full  depth.  The.se  aerators,  which  may  he 
placed  in  either  old  or  new  settling  tanks,  are  eco¬ 
nomical,  especially  where  complete  treatment  of  the 
sewage  is  unnece.ssary. 

The  artificial  aeration  of  trickling  filters  as  well  as 
of  contact  beds  is  often  mentioned,  but  it  never  wa.< 
a  success  in  large  plants.  The  oldest  publication  known 
to  the  writer  is  the  American  patent  535,515  of  1801. 
granted  to  George  E.  Waring,  Jr.  Contact  aerators 
built  from  wooden  lath  w'ere  tried  by  Black  and  Phelps 
in  1910  (Phelps,  Public  Health  Engineering,  1925,  p. 
115).  Stroganoff  (Mo.scow)  reports  experiments  with 
“aerofilters.”  These  are  aerated  trickling  filters  with 
return  of  activated  sludge.  Experiments  made  at  Es¬ 
sen,  Germany,  seem  to  show  that  Stroganoff  trickling 
filters  have  three  times  the  efficiency  of  ordinary  trick¬ 
ling  filters — due  not  to  artificial  aeration  but  to  return¬ 
ing  activated  .sludge  to  the  filters,  which  is  known  since 
1902  (Au.strian  Candy  patent  18,442). 

Suggested  by  a  publication  of  Dr.  A.  M.  Buswell 
t  Engineering  Nems-Record,  May  10,  1925,  p.  835)  and 
after  a  visit  by  the  writer  to  Dr.  Buswell’s  experi¬ 
mental  plant  of  Urbana,  Ill.,  in  May,  1925,  the  Uuhr- 
verband  began  to  install  contact  aerators  in  three 
tw'o-story  tank  plants.  A  sketch  of  the  oldest  plant  at 
Kettwig,  a  city  of  6,000  population  in  the  Ruhr  district, 
is  shown  herewith. 

The  two  main  features  of  the  Kettwdg  contact  aerators 
are:  (1)  The  circulation  of  the  sewage.  The  aerator 
consisting  of  brushwood  is  surrounded  with  wooden 
walls.  When  air  is  blown  from  the  bottom,  the  mixture 
of  water  and  air  inside  the  walls  is  lighter  than  the 
water  outside.  So  during  aeration  the  sewage  circulates 
upwards  through  the  contact  aerator  and  downward 
through  the  free  space  of  the  tank.  Each  particle  of 
sewage  touches  many  times  the  biological  growth  on 
the  brushwood  of  the  contact  aerators.  (2)  The  moving 
air  pipe.  One  pipe  about  6  ft.  long  suspended  like  a 
pendulum  serves  the  whole  bottom  area  of  a  contact 
aerator  box  10  ft.  square.  The  flushing  power  of  the 
air  is  always  concentrated  on  one  line  and  deposits  are 
flushed  out  in  the  circulation  flow  of  the  sewage.  The 
Kettwig  aerators  are  situated  inside  the  upper  settling 
story  of  two-story  tanks.  So  the  flushed  out  deposit.® 
pass  down  into  the  lower  story  for  digesting. 

The  efficiency  of  the  aerators  with  short  period  treat¬ 
ment  is  surprisingly  high.  In  settling  basins  of  two 
hours’  capacity  where  the  aerators  occupy  the  middle 
third  of  the  length  so  that  one  third  serves  for  pre¬ 
liminary  settling  and  another  third  for  final  settling, 
the  effluent  was  almost  non-putre.scible  with  weak  sew- 
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These  are  the  results  of  a  few  plants  with  not  much 
over  a  year’s  practical  experience.  Rut  they  indicate 
that  contact  aerators  can  be  as  useful  in  sewage  treat¬ 
ment  as  sprinklintr  filters  or  the  activated-sludjre  proc¬ 
ess,  while  under  certain  conditions  they  are  more 
economical,  especially  where  only  partial  treatment  is 
required.  Contact  aerators  can  easily  be  placed  in 
existing  sedimentation  tanks,  either  one-.story  or  two- 
story. 


ape.  With  stronjr  sewage  the  biological  purification  was 
more  than  half.  Compared  with  the  plain  sedimentation 
of  two  hours  without  aerators  the  results  were: 

without  With 
Contact  Contact 
Aerator  Aerator 

One-third  Size  of  Tank 

Strong  .sewage  600  200  mg.  K  Mn  O.  consumed 

Weak  sewage  130  60  mg.  K  Mn  O,  consumed 

The.se  results  are  very  remarkable  compared  with  the 
costs  of  the  aerators.  The  construction  costs  are  only 
5  to  10  per  cent  of  the  costs  of  the  two-story  tanks 
and  the  power  consumption  is  only  1  to  11  hp.  per 
U.S.m.g.,  the  air  quantity  .o, 

being  0.1  cu.ft.  per  U.S.g.  J 

It  is  uncertain  whether  — ^  — t— 
the  contact  aerators  would  L 

be  economical  where  full  \  i  ‘  ' 

biological  treatment  equal  ' 

to  the  efficiency  of  a  good  \;  ' 

activated-sludge  plant  i.s  v  ^  a  / 
necessary,  but  they  '/ '\ 

promise  to  be  economical  y, 

for  certain  conditions,  as:  t:  ; 

(1)  For  partial  purifica-  _ > 

tion  that  occurs  in  cases 

where  settling  is  not  suf- 

ficient  and  full  biological 

treatment  is  not  neces- 

.<ary.  It  is  well  known  1  I 

that  trickling  filters  can-  »  L 

not  be  overloaded.  They 

can  not  be  used  for  partial  ^ 

purification.  From  the  /  A 

Birmingham  experience  it  [ _  \' 

is  doubtful  whether  the  |  ^  |  | 

activated-sludge  system  is 
economical  for  partial 

purification  since  the  [F  '  i  ti  ,  nl 

power  consumption  of  the  IL 
reaeration  of  the  over-  ' 

worked  sludge  is  not 

much  lower  than  it  would  !*-■  '  _  ?  !  - 

be  for  full  biological  U  7 

treatment.  But  the  con-  'X  j 

tact  aerators  of  the  Kett-  / 

wig  design  can  be 


Railroad  Expenditures  Continue  High 

CAPITAL  expenditures  made  by  the  Cla.ss  I  railroads 
during  the  first  nine  months  this  year  for  improve¬ 
ments  to  the  transportation  plant  and  for  the  expansion 
of  its  capacity,  including  improvements  in  and  additions 
to  railway  facilities.  loc'omotives  and  cars,  totaled  $629.- 
000,000,  according  to  a  report  submitted  by  the  Bureau 
of  Railway  Economics  of  the  American  Railway  As.socia- 
tion  at  the  annual  meeting  of  that  as.sociation.  On  the 

basis  of  capital  expenditures  made  during  the  first  nine 
months  this  year,  it  is  estimated  that  the  total  capital 
expenditures  for  the  year  will  amount  to  $875,000,000. 

This  estimate  for  1926  compares  with  actual  capital 
expenditures  since  1920  as  follows: 

1920  .  $*i63,267,000 

1921  .  .567,035,000 

1922. . .  429,273,000 

1923  .  1,059,149,000 

1924  .  874,743,000 

1925  .  748,191,000 

1926  (E.st.)  .  875,000,000 


Grand  Total  (7  year.-*)  .  $5,196,658,000 

This  indicates  an  approximate  aggregate  of  railway 
capital  expenditures,  during  the  seven  years  since  the 
close  of  the  period  of  federal  control,  of  nearly  $5,200,- 
000,000  or  about  $750,000,000  annually  and  an  annual 
average  during  the  past  four  years  of  $890,000,000. 

While  the  actual  expenditures  made  from  Jan.  1  to 
Oct.  1  this  year  amounted  to  $629,000,000,  the  railway 
managements  during  that  period  have  actually  author¬ 
ized  capital  expenditures  amounting  to  $1,175,000,000. 
This  includes  $475,000,000  in  unexpended  authorizations 
brought  over  from  1925. 

Capital  expenditures  for  equipment  during  the  fir.st 
nine  months  amounted  to  $271,023,000,  an  increase  of 
$16,130,000  over  the  corresponding  period  of  1925. 

For  locomotives,  expenditures  amounted  to  $72,324,- 
000,  an  increase  of  approximately  $30,000,000  over  the 
same  period  last  year.  For  freight  cars.  $143,265,000 
were  expended,  a  decrease  of  $31,107,000  under  the  year 
before,  while  for  passenger  train  cars,  $43,403,000  were 
spent  compared  with  $29,645,000  the  year  before. 

Capital  expenditures  for  roadway  and  structures  in 
the  nine  months  period  this  year  amounted  to  $358,- 
070,000,  an  increase  of  nearly  $79,000,000  compared 
with  the  first  nine  months  last  year.  Of  this  amount. 
$124,084,000  was  expended  for  additional  track,  an  in¬ 
crease  of  nearly  $25,000,000  over  1926,  while  $29,631,000 
went  for  heavier  rails,  an  increase  of  $4,500,000.  For 
additional  ballast,  $12,059,000  was  expended  in  the  nine 
months  period  this  year  or  $4,000,000  more  than  in  the 
preceding  year.  For  shops  and  engine  houses,  including 
machinery  and  tools,  capital  expenditures  amounted  to 
$29,115,000  compared  with  $22,676,000  in  1926.  All 
other  expenditures  amounted  to  $163,281,000  compared 
with  $123,878,000  during  the  first  nine  months  of  1925. 


over- 

loaded  to  any  degree.  The  ill  1 

efficiency  diminishes  but  \\\  \ 

the  deposits  are  always 

washed  out  and  the  t'o.xTACT  .\erator  ix 
growths  on  the  brushwood 

remain  well  aerated  and  healthy.  (2)  For  preliminary 
treatment  in  trickling  filter  plants  or  activated-sludge 
plants.  The  Essen  experiments  showed  that  the  capac¬ 
ity  of  an  activated-sludge  plant  could  be  doubled  with 
preliminary  treatment  in  contact  aerators.  This  im¬ 
provement  especially  will  be  suitable  for  overloaded 
trickling  filters  and  activated-sludge  plants  which  other¬ 
wise  have  to  be  enlarged.  (3)  For  city  sewage  with 
certain  kinds  of  dangerous  industrial  wastes.  The  con¬ 
tact  aerators  are  less  sensible  to  disturbances  than  are 
other  devices.  Dr.  Bach  of  Essen  has  used  contact 
aerators  with  success  for  phenol  wastes  and  for  acid 
starch  factory  waste.  In  Kettwig  the  aerators  are  not 
disturbed  by  great  quantities  of  wool-washing  grease. 
Fat  and  grease  which  would  not  be  removed  by  settling 
riiie  and  60  to  70  per  cent  is  removed  as  foam. 
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Treatment  of  Algae  and  Weeds  in  Lakes  at  Madison 

Obnoxious  Conditions  of  Lake  Waters  Investigated  and  Remedied — Sodium  Arsenite  and  Sulphate 
of  Copper  Applied  by  Dragging  and  Spraying — Weed  Cutting 


By  Bernard  P.  Domogalla 

City  Hio-Chemist.  .Madison,  Wis. 


itions  due  to  vegetable  growths  in  the  and  animal  life)  is  collected  in  4.5  c.c.  of  oentrifnjre 
‘s  in  the  vicinit.v  of  Madison,  VVMs.,  have  bowl  water  which  is  diluted  to  a  definite  volume.  Of 
!  subject  of  scientific  investigations  for  a  this  concentrate  1  c.c.  is  transferred  into  a  Sedgwick- 
irs.  In  1925,  intensive  studies  w'ere  made  Rafter  counting  cell,  and  the  various  organisms  art* 
measures  applied  to  Lake  Monona,  this  counted  under  low’  power  with  an  ocular  micrometer, 
whose  condition  is  most  noticeable  in  the  Twenty  counts  are  made  from  each  sample  in  the  crtunt- 
attention  was  given  to  the  bio-chemical  ing  cell  and  the  total  count  is  then  multiplied  by  a 
lat  take  place  in  these  lakes  and  to  the  factor  which  gives  the  total  number  of  organi.snis  in 
ifluence  these  changes:  stratification,  cir-  one  liter  of  water.  The  plankton  counts  are  correlated 

_  _ _ _ with  the  organic  matter  found  in  the.se  organisms.  P'or 

,  .  V,  >  determination  of  the  organic  matter,  one  lit**!-  of 

,  '  the  fresh  water  is  centrifuged  and  the  bowl  water  is 
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dilation,  temperatures,  light,  oxygen  supply,  agricultural 
and  industrial  nature  of  the  watershed  as  well  as  the 
inflowing  drainage  and  ground  waters.  Copper  sul¬ 
phate  to  keep  down  the  algae  growth  and  elimination  of 
weeds  by  cutting  machines  or  cables  and  by  arsenite 
compounds  are  the  remedies  applied.  Phosphorus  and 
nitrogen  were  decided  factors  in  increasing  the  growth. 

Lakes  Mendota,  Monona,  Waube.sa,  Kegonsa  and 
Wingra,  forming  a  chain  of  glacial  hard-water  lakes  in 
the  Yahara  River  valley  (Fig.  1)  are  in  drift  basins 
and  are  fed  from  ground  waters  and  small  affluents. 
Their  dimensions  and  other  features  are  given  in 
Table  1.  Lakes  Mendota  and  Wingra  flow  into  Lake 
Monona,  which  also  receives  5  to  6  m.g.d.  of  treated 
.sewage.  For  the  most  part  the  shore  line,  as  well  as 
the  main  body  of  Lake  Mendota,  is  clear  and  clean. 
Lake  Wingra,  in  contrast,  is  shallow’  and  a  luxuriant 
growth  of  vegetation  along  its  margin  feeds  upon  the 
high  nitrates  and  other  food  con.stituents  that  enter 
this  lake  by  means  of  springs  and  creeks.  The  condi¬ 
tions  of  the  other  three  lakes  lie  between  these  two 
e.xtremes.  In  summer  the  surface  temperature  gen¬ 
erally  reaches  a  maximum  of  77  to  82  deg.  F.  During 
the  summer  and  w’inter  months  the  waters  are  well 
stratified,  the  surface  w’aters  differ  markedly  from  the 
bottom  W’aters,  physically,  chemically  and  biologically. 

Collection  and  Analysis — By  means  of  special  appa¬ 
ratus  (Fig.  2)  chemical,  biological  and  bacteriological 
bi-weekly  w’ater  samples  w’ere  collected  at  various  depths 
from  different  sections  of  the  lakes.  For  the  biological 
examinations,  the  method  developed  by  Birge  and  Juday 
was  followed  instead  of  the  Sedgw’ick- Rafter  method. 
A  definite  quantity  of  the  fresh  w’ater  is  centrifuged 
through  a  special  high-.speed  electric  centrifuge  made 
at  the  University  of  Wisconsin.  The  plankton  (plant 


KIG.  2— APPARATUS  FOR  LAKE  INVESTIGATION’S 

1 — N«*t  for  plankton  catch.  2 — Mud  sampler.  3 — Decp.st  a 
Ihcrniomctcr.  4 — Water  .sampler  for  taking  samples  at  any 
depth.  :> — High-speed  electric  centrifuge.  <! — Dipper  for 
macro.scoplc  work  on  the  lakes.  7 — Di-sk  for  determining 
clearness  of  water.  8 — Mlcros<-ope.  9 — Bacteriological  sam¬ 
pler  for  determining  bacteria  at  different  depths.  2  and  4 
and  casing  of  3  designed  at  the  University  of  Wisconsin  and 
.■>  made  at  the  I’niversity. 


washed  in  a  platinum  di.sh,  dried,  weighed,  ignited  in 
a  muffle  furnace  and  weighed  again. 

Copper  Sulphate  Treatment  of  Lake  Monona — Based 
upon  the  analyses  of  the  samples  taken  from  the  dif¬ 
ferent  sections  of  the  lake,  copper-sulphate  treatments 
W’ere  made  during  1925.  In  former  years  copper  sul¬ 
phate  had  been  applied  intermittently  without  apparent 
success,  for  the  algae  grew  vigorously  all  over  the  lake, 
and  at  the  same  time  gave  off  disagreeable  odors  and 
formed  green  scums.  Last  year  the  treatment  w’as  done 
under  scientific  supeiw’ision  and  w’ith  great  care,  for 
many  people  in  Madison  had  come  to  believe  that  it  was 
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KXO.  4— KFFECT  OF  CHEMICAL,  TKEATMENT  ON  HAKE  MENIK)TA.  Al’GCST,  192*1 
At  h’ft.  water  densely  populated  with  alpae  and  weeds.  At  ripht.eipht  days  after  treatment  with  sodium  arsenite, 


possible.  A  great  number  of  counts  as  well  as  other 
analyses  were  made  in  order  to  determine  the  effect 
that  various  treatments  had  on  the  condition  of  the 
lake  water  and  to  make  a  treatment  for  certain  algae 
as  soon  as  a  marked  increase  in  the  algae  count  was 
noted.  Tables  II  and  III  show  the  effect  that  copper 
sulphate  had  upon  the  predominating  forms  of  algae. 
After  three  or  four  days  one  could  first  notice  a  marked 
disappearance  of  the  algae.  The  investigation  also 
brought  out  the  fact  that  some  algae  were  more  sen- 


impossible  to  elinrinate  this  lake  nui.sance  at  reasonable 
cost.  Inve.stigations  have  shown  that  it  is  cheaper  to 
kill  the  objectionable  growths  as  they  start  and  before 
the  organisms  have  developed  to  such  extent  as  to  form 
a  heavy  mass. 

Two  methods  of  distributing  the  copper  sulphate  in 
the  lake  were  applied,  bag  dragging  and  spraying. 
About  50  lb.  of  the  cry.stals  of  copper  sulphate  were 
placed  in  burlap  sacks;  one  was  suspended  in  the  surface 
water  from  each  side  of  a  large  launch  which  was 
motored  up  and  down  the  section  of  the  lake  where  the 
algae  thrived  or  were  found  to  be  getting  a  fresh  start 
as  brought  out  by  the  microscope  examination.  The 
launch  was  operated  at  a  speed  that  would  distribute 
the  required  amount  of  copper  sulphate  as  systematically 
and  as  uniformly  as  possible.  The  spraying  method 
was  applied  on  calm  waters  to  the  type  of  algae  that 
came  to  the  surface.  Copper-sulphate  crystals  were 
placed  in  brass  hand  sprayers  which  were  then  filled 
with  lake  water  and  stirred.  In  shallow  waters  the 
spraying  was  done  with  a  minimum  of  stirring  of  the 
waters  or  the  bottom  mud  or  debris.  For  certain  algae 
a  large  power  sprayer  mounted  on  a  scow,  as  in  Fig.  .3, 
was  used  during  the  season  of  1926.  The  results  ob¬ 
tained  with  the  spraying  method  have  shown  it  to  be 
more  effective  and  economical  than  the  dragging  method. 

The  copper-sulphate  treatment  of  Lake  Monona  in 
1925  was  begun  early  in  May  and  w’as  continued  to 
Sept.  6  when  cool  weather  ended  the  trouble.  A  total 
of  108,600  lb.  was  used,  as  follows:  May,  11,350  lb.; 
June,  30,650  lb.;  July,  25,250  lb.;  August,  34,550  lb.; 
September,  6,800  lb.  At  no  time  did  we  add  the  re¬ 
quired  1  or  2  lb.  per  m.g.  of  water  on  the  basis  of  the 
entire  volume  of  the  lake.  The  30,000  lb.  pxer  month 
added  during  the  active  growing  season  was  estimated 
on  the  basis  of  the  volume  of  water  in  the  lake  to  a 
depth  of  15  ft.  In  applying  the  copper  sulphate  care 
was  taken,  especially  in  the  bays  and  shallow  waters, 
to  keep  the  total  concentration  below  6  lb.  per  m.g., 
which  Whipple  states  will  kill  fish. 

At  no  time  were  the  algae  in  the  lake  entirely  elim¬ 
inated.  However,  the  greater  portion  of  the  lake  was 
clear  and  in  a  better  condition  than  the  other  lakes  of 
this  chain.  The  turbidity  or  white  disk  readings 
averaged  around  12  ft.  for  Lake  Monona,  whereas  the 
disk  readings  of  the  other  lakes  ranged  from  2  to  6  ft. 
during  the  summer  months.  The  growth  and  disappear¬ 
ance  of  the  algae  were  watched  aln:ost  daily  so  as  to 
Jipply  the  copper  as  economically  and  effectively  as 


FIG.  3— SPRAYING  CHE-MICAI,  ON  HAKE  .MONON.V  ;  1926 


sitive  to  copper  sulphate  treatment  than  others.  In 
many  cases  during  a  treatment  the  predominant  form 
was  greatly  reduced  in  numbers  and  then  some  of  the 
minor  forms  multiplied  faster  and  became  the  predomi¬ 
nant  algae  in  the  water. 

Procession  of  Algae  Types — In  May,  Cladophora  was 
the  chief  alga  that  cau.sed  trouble  along  the  shore. 
Large  mas.ses  would  come  loose  from  the  rocks  and 
other  material  along  the  bottom  of  the  shore  line  and 
float  on  the  surface.  Fortunately  during  May  and  the 
early  part  of  June  large  numbers  of  Daphnia  would 
swarm  about  at  night  in  the  surface  waters  and  live 
on  the  algae,  so  that  much  copper  sulphate  was  saved. 
Late  in  June,  Anabaena  multiplied  very  rapidly  over  the 
entire  lake.  It  was  so  sensitive  to  our  method  of  treat¬ 
ment  that  it  never  again  appeared  in  great  numbers  in 
Lake  Monona  during  the  summer,  although  it  could  be 
found  in  large  numbers  in  other  lakes.  Early  in  July, 
Pediastrum  became  predominant  for  a  short  time.  As 
soon  as  we  had  them  well  under  control  Hydrodictyon 
appeared  quite  strongly,  followed  by  the  offensive  Micro¬ 
cystis.  The  latter  was  more  sensitive  to  our  treatment 
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than  Hydrodictyon,  which  at  times  became  very  ob¬ 
noxious  and  floated  about  on  the  surface  in  large  masses. 
The  close  inspection  of  the  bays  and  shallow  shore  lines 
pointed  to  the  fact  that  these  places  were  the  breeding 
centers  for  many  of  the  algae;  the  weeds  in  these  areas 
afforded  them  some  protection  from  the  copper  sulphate 
solution. 

During  most  of  the  summer,  Lake  Monona  was  kept  in 
good  condition,  but  during  the  first  week  in  August 
our  supply  of  copper  sulphate  was  depleted,  so  that 
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KIG.  5— PL.V.VKTON  COUNTS  ON  MADISON  LAKES 


before  the  new  shipment  arrived  the  entire  surface 
was  full  of  scum  and  bad  odors  were  developing.  By 
means  of  both  the  spraying  and  dragging  method  this 
bad  condition  was  almost  removed  in  four  days.  This 
rapid  removal  of  the  surface  scum  convinced  skeptical 
observers  that  copper  sulphate  was  the  effective  means 
in  the  treatment  of  algae,  and  that  the  weather  or  the 
"elements”  were  not  the  agents  that  w’ere  keeping  the 
lake  in  good  condition.  While  Lake  Monona  was  kept 
in  good  condition  some  of  the  neighboring  lakes  were 
densely  populated  with  algae. 

A  comparison  of  the  total  plankton  counts  and  the 
organic  matter  present  in  these  lakes  is  shown  in  Figs. 
5  and  6.  The  data  given  in  these  curves  are  the  aver 
ages  for  the  entire  lake  and  not  for  any  particular 
bay  or  area.  The  high  plankton  count  during  the  spring 
and  fall  months  is  due  chiefly  to  the  great  number  of 
protozoa  in  the  water,  w'hereas  during  the  summer 
months  various  types  of  algae  predominated.  Lake 
Wingra  being  a  small  spring-fed  lake  showed  a  higher 
count  of  protozoa  and  diatoms  during  the  summer 
months  than  did  the  other  lakes.  Lakes  Waubesa  and 
Kegonsa  had  a  series  of  “.spells”  worse  than  those  in 
Lake  Monona. 

Early  in  the  summer,  it  was  found,  the  waters  of  Lake 
Waube.sa  were  filled  with  Aphanizomenon,  then  later 
came  masses  of  Anabaena.  which  were  soon  followed  by 
Lyngbya  and  Microcy.stis.  The  Microcystis  scum  and 
bad  odors  lasted  for  several  weeks.  Until  late  in  the 
fall  Lyngbya  and  Microcystis  were  still  the  predominant 
algae  in  Lake  Waube.sa.  In  Lake  Kegonsa,  .\nabaena 
was  the  most  obnoxious  alga  during  early  July;  Ana¬ 


baena  was  followed  by  Rivularia,  then  by  Microcystis 
and  late  in  the  summer  again  by  Rivularia. 

The  curves  showing  the  amount  of  organic  matter 
present  in  the  chain  of  lakes  indicate  the  mass  of  pos¬ 
sible  putrescible  matter  in  the  water.  The  decay  of  this 
organic  material  reduces  the  dissolved-oxygen  content 
and  also  contributes  to  bad  odors,  appearances  and 
tastes.  In  studying  these  curves  on  the  organic  matter 
a  conception  can  be  drawn  of  the  great  mass  of  living 
material  growing  in  these  lakes.  During  August,  Lake 
Monona  had  a  standing  crop  of  4  tons  per  acre  of  sur¬ 
face  water,  w’eeds  not  included. 

Weed  Treatment — Tw'o  methods  of  removing  water 
weeds  were  applied  on  Lake  Monona.  Most  of  the  cut¬ 
ting  was  done  by  a  power-driven  weed-cutting  machine 
mounted  on  a  scow.  Fig.  8.  The  cutter  was  designed  to 
cut  a  10-ft.  sw'ath  about  3  to  4  ft.  below  the  surface  of 
the  water.  The  loose  weeds  would  float  about  the  lake 
with  the  wind  and  men  had  to  be  employed  to  remove 
them  as  they  W’ere  washed  to  the  shore. 

Toward  the  close  of  the  season,  steel  cables  were 
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FIG.  6 — PLANKTON  ORG.\.NlC  MATTER  IN  I.,^VKES 


tried  in  an  endeavor  to  find  a  more  efficient  means  of 
removing  the  great  mass  of  weeds  that  thrive  in  all 
of  the  shallow  parts  of  the  lake,  chiefly  pond  weeds 
(Potamogeton),  water  crowfoot  (Ranunculus),  eel  grass, 
bullrush  and  duckweeds.  Before  the  cable  method  was 
tried,  one  could  barely  row  a  boat  through  a  triangular 
bay  at  one  end  of  the  lake.  To  the  1,000  ft.  of  ?-in. 
steel  cable,  clips  were  attached  every  10  to  20  ft.,  around 
which  the  weeds  were  caught.  The  cable  was  unreeled 
into  the  water  in  the  shape  of  a  large  loop.  One  end 
of  the  cable  w’as  securely  fa.stened  to  a  driven  post,  and 


T.ABI.E  I- 

-DATA 

ON  CHAIN  OF 

LAKES 

AROUND  MADISON.  WIS 

Max. 

Mean 

Ave.  Drop 

Lake 

I.,enirth, 

Milea 

Width. 

Miles 

Area, 
Sq.  Miles 

Depth, 

Ft. 

D^th, 

Volume, 

M.G. 

Between 
Lakes,  In. 

Mendota. . 

.  5  90 

4  60 

IS.  20 

84  0 

39  7 

I26.38S.3S 

36.0 

Monona. . . 

4.  16 

2  40 

5  44 

74.0 

27  6 

31.409.9$ 

3  4 

Waubea*. 

4  20 

1.40 

3.  18 

36  6 

16  1 

10,634.  S8 

18  0 

Kriconea... 
Wi?ufra... . 

.  3.00 

2  2$ 

4  91 

31  4 

IS  1 

1  $.603  63 

.  1.00 

0  17 

14  1 

8  9 

1,479  $2 

the  other  end  was  attached  to  a  truck  which  slowly 
pulled  the  cables  from  the  water,  as  shown  in  Fig.  7. 
Before  cabling,  copper  spraying  experiments  were 
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FK;.  7— GATHEKINO  weeds  IJY  0ABI>E;  LuVKE  MONOXA.  1926 
At  left,  Weeds  being  dragged  by  eable.  At  right,  hauling  in  cable  by  hoist  and  tractor. 


tried  on  this  bay.  The  results  of  the  sprayinpr  alone  On  the  other  hand  the  ammonia  and  nitrates,  as  well  as 
were  remarkable,  with  the  use  of  but  one-third  the  the  soluble  phosphorus,  made  a  marked  drop  during  the 
amount  of  copper  that  was  used  on  the  same  bay  Krowin^  season  in  all  of  the  lakes. 

formerly  by  the  bajf-drajfjrinjj  method.  Cablinjr  was  The  Huctuation  in  these  forms  in  Lake  Monona  needs 
found  to  be  so  effective  for  certain  weeds  that  this  further  explanation.  As  the  alRae  crop  increa.sed,  the 
method  of  removal  was  used  more  extensively  during  ammonia,  nitrate  and  pho.sphorus  content  dropped,  yet 
the  1926  season,  when  300  tons  of  weeds  with  mo.st  of  not  so  markedly  as  in  the  other  lakes.  The  coppi*r 
their  roots  were  removed  by  this  method.  Since  the  treatment  reduced  the  algae  crop  and-  at  times  the 
duckweed  could  not  be  removed 
by  either  the  cutting  machine 
or  by  the  cables,  arsenical 
compounds  were  found  to  be 
very  effective  in  destroying 
this  and  other  water  weeds. 

Fig.  4  shows  the  change  of 
condition. 

Role  of  Nitrogen  and  Plios- 
pliorn.s — Marked  variations  in 
the  different  forms  of  nitrogen 
and  phosphorus  were  found  in 
these  lakes.  The  chief  sources 
of  nitrogen  and  phosphorus 
are  from  the  inflowing  waters 
as  well  as  from  the  decomiwsi- 
tion  of  the  organic  material 
contained  in  the  mud  and  de¬ 
bris  at  the  bottom  of  the  lake. 

During  the  spring  and  fall 
turnovers  the  accumulated 
forms  of  soluble  nitrogen  and  phosphorus  in  the  lower  forms  of  nitrogen  and  phosphorus  increa.sed  during  the 
strata  are  mixed  with  the  surface  waters  and  thus  summer  months.  On  one  occasion,  these  forms  showed 
increase  the  surface  food  supply.  The  total  amount  of  a  very  sudden  decrease  which  was  correlated  with  a 
organic  nitrogen  increased  in  all  of  the  lakes  as  soon  as  heavy  algal  growth  over  the  entire  lake.  This  incident 

occurred  during  the  first  week  in  August  when  the 
copper  supply  became  exhausted.  As  soon  as  the  treat¬ 
ments  were  begun  again  the  forms  of  nitrogen  and 
especially  the  phosphorus  made  a  rather  sudden  rise. 
These  investigations  thus  point  out  the  great  impor¬ 
tance  that  the  presence  or  absence  of  phosphorus  has 
to  the  growth  of  algae  in  particular.  At  all  times  the 
waters  of  Lakes  Waubesa  and  Kegonsa  showed  a  higher 
phosphorus  content  than  those  of  Lake  Monona,  which 
is  their  source  of  supply.  Further  investigations  have 
shown  that  Lakes  Waubesa  and  Kegonsa  obtain  a  great 
portion  of  their  supply  of  phosphorus  from  the  drainage 
w'aters  of  the  surrounding  farm  and  marsh  lands. 

The  bacterial  examination  brought  out  the  fact  that 
the  plankton  increased.  Lake  Waube.sa,  which  had  the  both  nitrification  and  nitrate  reduction  are  going  on 
largest  amount  of  algae  growing  in  its  waters,  showed  in  these  lakes.  In  winter  and  spring  nitrification  is 
a  higher  organic  nitrogen  content  than  the  other  lakes,  more  rapid  than  nitrate  reduction,  whereas  during  the 


FIG.  8— WEED  CUTTING  MACHINE 


TABI.E  n— LAKE  MONONA  PLANKTON  COUNT.  BRITTINGHAM  BAY 
Sample  by  means  of  eopper-draccinc  niethcrt,  600  lb.  of  ei.pper  sulphate 
were  applied  June  14,  1925.  Number  per  liter  of  water 
June  14 

Before  I  I  )ay  5  Days  5  Days  1 0 1  )aya 
Treatment  After  After  After  After 

77,952  70,952  40, 2M  40,250  40,J6« 

59,504  51,100  J7.I04  37,000  39,675 

51,312  48,250  31,776  42.250 

44.209  39.580  30.885  33.550  |9.fOl 

40,100  37.775  30.000  31.750  38.500 

35,850  33,150  26,500  29.950  H,9r,0 

33,775  30.680  20.950  21.000  28.775 

30,525  28.760  21.800  23,215  27.325 


Mieroeystia . 

<  'oela.strum . 

I’e<liaatrum . 

Fraailaria . 

AphaniiomcMn. . 

ll.vdrodictyon _ 

Srenedesuma . 

.Anabaena . 

Total  number*. 

•Tiiis  total  includes  the  other  minor  alcae.  protosoa.  etc. 


\ 


summer  the  reverse  is  generally  true.  Bacterial 
nitrate  reduction  was  found  more  rapid  during  the  sum¬ 
mer  months  in  Lakes  Wingra  and  Kegonsa  than  in  the 
other  lakes.  The  rate  of  nitrification  in  the  summer 
in  Lake  Waubesa  was  rather  rapid  and  thus  contributed 
additional  nitrate  food  to  the  vigorous  algae  crop  in 
this  lake. 

Coticlusionft — These  investigations  and  experimental 
methods  have  brought  out  important  points  to  be  con¬ 
sidered  in  improving  various  bodies  of  waters;  (1) 
The  copper-sulphate  dragging  method  is  preferable  for 
the  type  of  algae  that  does  not  rise  to  the  surface 
of  the  water  and  where  the  lake  is  well  stirred  by  the 


TABI.K  III-I.AKK  MONONA  PI.ANKTON  roVNT  AFTER  COPPER 
SPRAYING 

At  ihrTrianiilp  Bay  Sftwpfn  thr  Railriiacl  Criiaaiii**  and  S<)uth  Madiann 
100  lb.  were  aprayed  un  Aus  12,  1925.  Number  per  liter  of  water 
Auc.  12 

Before  I  Oay  J  Daya  5  Daya  I51)aya 
Treatment  .A'ter  .\fter  After  After 

Synedra .  127.872  96,615  26,997  18.475  24.156 

Aphanocapaa .  107,981  78,144  21.515  12,789  18,475 

Pediaatxum .  95,773  58,253  17,062  18.475 

Seeoedeemua .  85.828  35,521  12,789  15,651  iSMI 

Pandorina .  71,040  44.046  9,947  9.947  25,831 

Coelaatrum .  61.095  26,997  7,105  8,526  12.789 

Mieroeyatia .  44,046  2l.3i5  1,421  i,42i  9,967 

Hydrodirtyon .  62,516  17,052  i,42l  710  8,526 

FYacilana  .  36.942  14,210  2.842  1.421  11,368 

ToUl  number*  877,510  550,679  195,899  138,811  247,896 

*Tliia  total  ioeluden  the  other  minor  alcae,  protoaoat,  etc. 


from  which 


38.86  in.  to  center  of  gra5nty  of  steel  rein¬ 
forcement,  which  being  in  two  layers 
would  require  somewhat  over  4  in  addi¬ 
tional  or  43  in.  as  total  depth  of  stab,  a.s 
against  45  in.  for  the  slab  as  actually 
built. 
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of  the  concrete  need  be  included.  It  is  al.so  assumed 
that  it  will  cost  no  more  to  place  this  class  of  concrete 
because  balanced  against  this  is  the  plane  of  compres¬ 
sive  reinforcement  in  the  first  case  which  adds  to  the 
difficulty  and  hence  the  cost  of  placing  the  concrete. 

Under  these  conditions  the  saving  in  favor  of  the 
higher  strength  concrete  would  be  $79.40  for  a  4-ft,  8-in. 
width  or  $17.01  per  foot  width  of  bridge.  For  a  two- 
track  bridge  this  would  amount  to  $561.33;  for  one  of 
three  tracks,  $782,46;  while  for  a  four-track  structure 
a  saving  of  $1,003.59  would  result. 

This  leaves  little  doubt  of  the  economy  in  designing 
and  specifying  high  strength  concrete  for  slabs  or 
beams.  The  case  for  columns  is  considerably  stronger 
since  the  stress  allowed  in  the  steel  reinforcement  is 
directly  proportional  to  the  stress  allowed  in  the  con¬ 
crete  in  compression,  thus  resulting  in  an  economy  of 
both  concrete  and  steel,  and  at  the  same  time  permit¬ 
ting  the  use  of  smaller  columns  and  greater  available 
floor  space. 

The  difficulty  is  that  of  educating  a  sufficient  number 
of  contractors  to  the  necessary  care  in  proportioning, 
etc.,  to  produce  such  concrete  to  permit  obtaining  com¬ 
petitive  bids  on  a  specification  calling  for  these  condi¬ 
tions.  While  there  are  a  few  such  contractors  in  this 
vicinity,  it  is  feared  that  there  are  not  enough  at  the 
present  time  to  make  a  quorum  for  bidding  on  bridges 
so  designed  and  specified.  However,  there  is  no  doubt 
in  the  mind  of  the  writer  that,  ere  long,  designs  of 
this  character  will  not  be  at  all  unusual. 


bridge  on  either  side,  but  this  would  not  be  a  fair 
comparison  because  the  slab  actually  used  on  the  bridge 
in  question  could  readily  have  been  reduced  2  in.  in 
thickness  by  the  addition  of  increased  compressive  and 
of  course  tensile  reinforcement.  Let  us  then  figure  the 
slab  of  the  higher  strength  concrete  for  a  depth  of 
15  in.  as  a  comparison  with  the  slab  which  is  actually 
used. 

For  a  total  depth  of  45  in.  the  moment  given  above, 
:{.691.200  in.-lb.,  would  require  four  ll-in.  square  bars 
per  foot  of  width  of  slab,  or  almost  identically  the 
amount  required  for  tensile  reinforcement  in  the  case 
of  the  slabs  actually  used.  We  have  now’  arrived  at  a 
basis  of  comparison  for  the  two  types  of  design. 

For  the  concrete  used  in  the  actual  slab,  which  would 
be  classed  as  a  2,500-lb.  laboratory  or  2,000-lb.  field  con¬ 
crete,  with  a  cement-water  ratio  giving  a  4-in.  slump, 
the  proportions  of  materials  required  are  1.39  bbl. 
cement,  0.37  cu.yd.  sand,  and  0.72  cu.yd.  stone.  Assume 
an  average  price  of  these  materials  obtaining  in  railroad 
work  during  the  last  year  of  $2.50  per  bbl.  of  cement, 

$1  per  cu.yd.  of  sand  and  $1.75  for  broken  stone,  with 
reinforcing  steel  at  7ic.  per  pound  in  place.  The  vol¬ 
ume  of  concrete  in  each  unit  is  41.7  ft.  X  4  ft.  8  in.  X 
3  ft.  9  in.  =  729.8  cu.ft.  =  27  cu.yd. 

The  co.st  per  cubic  yard  of  the  lower  strength  concrete 
based  on  these  prices  (for  materials  only)  would  be; 

1.39  bbl.  cement  at  $2.60  per  bbl.  =  $3,475 

0.37  cu.yd.  sand  at  $1.00  per  cu.yd.  =  0.370 

0.72  cu.yd.  .stone  at  $1.75  per  cu.yd.  =  1.260 

Total,  per  cubic  yard . $5,105 

For  4  ft.  8  in.  unit  width  used  on  this  bridge,  the 
cost  per  unit  would  be  27  cu.yd.  at  $5,105  =  $138.08  for 
concrete  materials. 

The  amount  of  reinforcing  steel  used  as  compressive 
reinforcement  in  a  4-ft.  8-in.  unit  is 

7 — li  in.  square  bars  20  ft.  long  =  140  lin.ft. 

6— li  in.  square  bars  28  ft.  long  =  140  lin.ft. 

2 — 11  in.  square  bars  41  ft.  long  =  82  lin.ft. 

Total  . 362  lin.ft. 

Three  hundred  sixty-two  lineal  feet  at  $5,313  = 
1,923  lb.  as  total  weight  of  compressive  reinforcement 
per  unit,  which  at  7Jc.  per  pound  =  $144.22.  This 
added  to  the  $138.08  for  the  concrete  gives  a  total  of 
$282.30  per  unit. 

Against  this  is  to  be  balanced  the  cost  of  materials 
of  the  concrete  of  the  higher  strength,  the  proportions 
for  which  based  on  a  4,000-lb.  laboratory  or  3,500-lb. 
field  concrete  are  2.43  bbl.  of  cement  to  0.25  cu.yd.  of 
and  and  0.68  cu.yd.  of  stone.  Using  these  quantities 
with  the  prices  as  above  the  cost  per  cubic  yard  for  this 
concrete  would  be 

2.43  bbls.  cement  at  $2.50  per  bbl.  =  $6,075 
0.25  cu.yd.  sand  at  $1.00  per  cu.yd.  =  0.250 
0.68  cu.yd.  stone  at  $1.75  per  cu.yd.  =  1.190 

Total,  per  cubic  yard . $8,515 

The  resulting  cost  of  a  corresponding  4-ft.  8-in.  width 
of  unit  27  cu.yd,  at  $8,515  =  $202.90  for  concrete  mate¬ 
rial.  Inasmuch  as  there  is  no  compressive  reinforce¬ 
ment  in  this  design  and  the  tensile  reinforcement  being 
practically  identical  in  the  two  instances,  only  the  cost 


New  Tests  for  Concrete  Workability 

Studies  of  the  workability  of  concrete  being  made 
at  the  Bureau  of  Standards  under  a  co-operative  re¬ 
search  arrangement  with  the  Celite  Products  Co.,  Los 
Angeles,  Calif.,  are  reported  as  follows  in  the  “Technical 
News  Bulletin"  of  the  Bureau: 

The  purpose  of  this  work  is  to  devise  an  apparatus  which 
will  measure  accurately  that  quality  of  concrete  known  as 
workability  and  to  obtain  this  measurement  in  units  which 
are  used  in  engineering  work.  Several  years  ago  a  pene¬ 
tration  apparatus  wa.s  developed  in  the  cement  section  of 
the  bureau  for  the  measurement  of  workability.  The 
apparatus  consisted  of  a  6  x  12  in.  cylindrical  mold  mounted 
upon  a  small  table  which  can  be  rai.sed  or  dropped  about 
one-tenth  inch  by  means  of  a  cam.  A  spider  carrying  a 
sleeve  is  mounted  on  the  top  of  the  mold.  Through  the 
sleeve  a  close-fitting  rod  is  introduced  in  aligrnment  with 
the  axis  of  the  mold. 

The  batch  of  concrete  to  be  tested  is  placed  uniformly 
in  the  mold  and  first  compacted  by  30  drops  of  the  table, 
then  the  rod  is  inserted  in  the  sleeve  and  lowered  g^ently 
into  the  concrete  until  it  comes  to  rest  under  its  own 
weight.  The  cam  shaft  is  then  turned  and  the  mold  full 
of  concrete  is  succe.ssively  rai.sed  and  dropped  in  such  a 
manner  as  to  allow  a  reading  of  the  penetration  of  the 
rod  after  each  impact.  The  test  was  regarded  as  completed 
when  the  rod  had  penetrated  the  concrete  10  incheii. 

As  the  same  means  were  used  for  driving  the  rod 
through  the  mass  as  were  used  for  compacting  it,  the  test 
was  not  reliable  for  the  lean  and  harsh  working  mixtures. 
To  overcome  this  objection  and  to  .secure  more  exact 
measurements  on  all  mixtures  a  new  method  has  been 
devised  for  driving  the  rod.  The  new  part  of  the  apparatus 
i.',  similar  to  a  pile  driver  in  that  a  weigdit  is  releas^  from 
a  fixed  height  above  the  red  and  falling  free  drives  the 
rod  through  the  concrete  without  further  raising  and 
lowering  of  the  table,  once  the  concrete  is  uniformly  com¬ 
pacted.  The  workability  is  measured  by  the  reciprocal  of 
the  work  in  causing  the  penetration  of  the  rod. 
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community  and  adjacent  territory;  the  Hershey  Water 
Co.  and  the  Hershey  Bell  Telephone  Co.  Mr.  Herr  has 
charge  of  civil  engineering  in  connection  with  the  devel¬ 
opment  of  the  town  and  is  general  manager  of  the 
electric,  water  and  telephone  companies  and  is  chief 
engineer  of  the  transit  company.  He  also  has  charge 
of  the  outside  engineering  work  in  connection  with  the 
plant  it.self,  though  no  control  over  the  design  of  new- 
manufacturing  units,  and  has  considerable  to  do  in  an 
advisory  capacity  with  the  Cuban  developments.  The 
engineering  work  in  Cuba  concerning  which  his  advice 
is  sought  has  to  do  with  the  provision  of  transportation 
service  for  what  was  originally  four  sugar  mills  with  a 
capacity  of  approximately  800,000  bags.  In  order  to 
get  the  cane  from  the  plantations  to  the  mills,  appiox- 
imately  125  miles  of  railroad  were  built,  of  which  con¬ 
siderably  more  than  half  is  now  public  service. 

Although  Mr.  Herr  joined  the  .staff  of  the  Hershey 
Chocolate  Co.  in  1905  when  the  company  began  laying 
out  the  town — which  is  entirely  unincorporated  and 
merely  a  part  of  the  township — and  building  electric- 
railway  lines  to  the  adjacent  boroughs  and  towns  as  a 
solution  of  the  immediate  labor  problem,  the  greatest 
development  in  the  business  and  town  proper  has  taken 
place  in  the  la.st  ten  years. 

In  order  best  to  understand  the  ramifications  of  Mr. 
Herr’s  activities  it  is  perhaps  easiest  to  follow  him 
through  a  day’s  work.  When  one  goes  into  his  office, 
which  is  in  the  main  manufacturing  building,  there 
are  evident  all  of  the  personnel  and  equipment  of  a  city 
engineer’s  office.  There  is  one  draftsman  working  on 
the  plans  for  a  sewage-disposal  plant,  and  another  figur¬ 
ing  yardages  on  new  .street  improvement  work.  There 
are  half  a  dozen  men  at  work  in  the  office,  or  getting 
ready  to  go  out  on  the  job,  which  may  take  them  to 
any  section  of  the  widespread  unincorporated  town. 
The  w-ork  may  be  concerned  with  maintenance  work  on 
the  40  miles  of  electric  railway,  repairs  and  improve¬ 
ments  on  the  10  miles  of  private  streets  and  roads. 


IT  FREQUENTLY  happens  that  an  industry,  in  its 
infancy,  locates  in  practically  virgin  territory.  In 
such  instances,  proximity  to  labor  markets,  transporta¬ 
tion  and  raw  materials  are  the  dominant  factors  in  the 
.^election  of  a  site.  If  the  industry  attains  any  size, 
.cooner  or  later  it  is  necessary  or  advisable,  at  lea.st,  to 
carry  on  a  type  of  engineering  w-ork  w-hich  closely  ap¬ 
proximates  that  performed  by  the  city  engineer  in  a 
small  municipality.  In  the  .study  which  Engineering 
Xeu's-Record  has  undertaken  of  the  civil  engineer’s  part 
in  indu.strial  manufacturing,  two  outstanding  examples 
of  this  type  of  community  have  been  observed.  The.se 
are  the  Hershey  Chocolate  Company’s  community  at 
Hershey,  Pa.,  and  that  of  the  Endicott-Johnson  Shoe  Co. 
at  Endicott,  N.  Y. 

Hershky  Chocolate  Co. 

About  1905,  after  the  Hershey  Chocolate  Co.  had  been 
operating  for  a  number  of  years  at  Lancaster,  Pa., 
M.  S.  Hershey,  the  founder  and  the  owner  of  the  busi¬ 
ness,  decided  to  ipove  it  root  and  branch  (the  present 
buildings  cover  some  45  acres)  to  Derry  Church,  Pa., 
now  the  site  of  Hershey,  a  town  devoted  exclusively  to 
the  manufacture  of  chocohite  products,  built  in  a  rolling, 
rich,  agricultural  valley,  14  miles  east  of  Harrisburg, 
Pa.  At  the  time  of  moving  the  business  to  Dauphin 
County,  Mr.  Her.shey  called  from  a  consulting  civil 
engineering  practice  in  Lanca.ster  H.  N.  Herr,  w-ho  was 
put  in  charge  of  all  civil  engineering  work  in  connection 
with  the  expansion  of  the  company’s  community,  which 
was  rapidly  building  up  and  which  w-as  served  only  by 
the  then  meager  facilities  which  the  company  and  the 
times  were  able  to  provide.  Mr.  Herr  has  been  there 
since  and  his  office  now  resembles  that  of  a  city  engineer 
in  a  municipality  of  around  25,000  inhabitants. 

Municipal  services  w-hich  he  has  assisted  in  developing 
are  the  Her.shey  Transit  Co.,  which  operates  between 
30  and  40  miles  of  suburban  railway;  the  Hershey 
Electric  Co.,  w-hich  provides  power  and  light  for  the 
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of  sanitary  or  storm  sewers.  layinK  out  and  lands,  soon  arriving  at  a  sewage-disposal  plant  which 

ivater  mains,  electric  power  lines  and  service  Mr.  Herr  has  designed  and  built  himself,  and  which, 

ion  and  grades  for  new  buildings  and  exten-  incidentally,  was  chosen  as  one  of  the  model  small 

improvements  in  park  development  (as  a  por-  plants  to  be  exhibited,  in  replica,  at  the  Sesqui-Centen- 

le  10,000  acres  owned  by  the  company  is  nial  Exposition  at  Philadelphia  the  past  summer.  The 

parks)  and  recreational  grounds  and  struc-  entire  sewerage  system  is  gravity  and  the  sewage  is  all 

treated  at  the  single  plant  which  has  been  designed  to 
r  will  take  you  first  to  the  company  park,  in  care  for  a  much  larger  population  than  Hershey  now 

.  possesses.  The  sludge  is  granulated  and  used  in  the 

-  neighborhood  for  fertilizer.  The  main  outfall  to  the 

^ - treatment  plant  has  been  laid  to  parallel  a  creek,  which, 

0'  if  necessary,  can  be  inducted  into  the  outfall  to  be  used 

flush  water.  An  1,800-ft.  effluent  line  leads  from  the 
If '  r''-  treatment  plant  again  to  the  creek  below.  This  line  has 

a  capacity  of  2J  sec.-ft. 

On  the  return  to  the  office  Mr.  Herr  shows  you  the 
reconstruction  work  going  on  at  the  company  inn.  which 
is  partly  under  his  direction.  You  pass  school  houses 
which  he  has  helped  to  construct  and  he  stops  to  give 
directions  to  some  workmen  who  are  building  the  foun¬ 
dations  for  a  series  of  buildings  that  are  to  form  the 
industrial  school  for  orphan  boys  which  Mr.  Hershey  is 
having  built.  How’ever,  much  of  the  superstructure 
construction  is  now  under  the  direction  of  a  young 


which  have  been  placed  numerous  recreational  facilities, 
practically  all  of  which  w’ith  the  exception  of  ono  or  two 
concessions  are  entirely  maintained  by  the  company. 
U’e  have  here  an  auditorium  seating  thousands  of  per¬ 
sona  and  which  was  designed  originally  to  take  care  of 
cither  a  grand  opera  troupe  or  a  stock  show,  athletic 
grounds,  a  small  grandstand,  swimming  pool  and  play¬ 
ground  laid  out  all  in  a  general  way  under  his  direc¬ 
tions.  Driving  through  the  park  one  sees  a  footbridge 
over  a  ravine  built  of  reinforced  concrete  which,  it  is 
explained,  also  carries  the  sewage  to  the  disposal  plant. 

It  happened  that  the  best  grade  and  line  to  the  disposal 
plant  cut  through  the  park,  so  Mr.  Herr  designed  a  box 
sewer  that  would  serve  this  double  purpose. 

Driving  on  a  little  farther  one  comes  to  the  rock 
crushing  plant  and  quarry  where  most  of  the  road  mate¬ 
rial  that  is  used  on  the  10  miles  of  private  streets  is 
prepared.  It  is  a  quarry  and  crusher  erected  and  oper¬ 
ated  by  company  forces  under  Mr.  Herr’s  direction.  If 
one  covers  the  major  mileage  of  streets  there  are  en¬ 
countered  mostly  asphaltic  concrete  and  crushed  stone 
metal  surfaces. 

Leaving  the  outskirts  of  this  industrial  village,  where 
incidentally  everything  appears  to  have  been  swept  clean 
with  a  gigantic  broom,  one  passes  over  miles  of  country 
roads  winding  through  the  various  farms  which  the 
company  maintains.  As  a  succession  of  wooded  hills  is 
passed  the  car  stops  and  Mr.  Herr  indicates  with  a 
sweep  of  his  arm  where  he  is  going  to  install  an  18-hole 
golf  course  for  the  use  of  the  employees  of  the  company. 
Below  you  a  thick  growth  of  pine  fringes  the  otherwise 
grass  or  flower  grown  hillsides.  Mr.  Herr  explains  that 
it  is  part  of  a  carefully  worked  out  forestation  program 
which  the  company  has  embarked  upon.  Closer  inspec¬ 
tion  reveals  a  wide  variety  of  trees  and  shrubs  and  all 
this  is  included  in  the  forestation  work. 

Upon  the  highest  hill  ahead  from  which  the  pic¬ 
turesque  country  unfolds  in  front  of  you,  have  been 
built  two  reservoirs  for  furnishing  a  gravity  water- 
supply  to  the  village.  The  supply  is  taken  from  a 
nearby  creek,  filtered  and  stored  in  two  1-m.g.  reser¬ 
voirs  and  fed  into  mains,  giving  an  average  head  of 
200  ft.  Mr.  Herr  explains  that  k  nominal  charge  is 
made  for  water,  the  charge  being  based  on  the  average 
per  capita  consumption  for  the  previous  five-year  period, 
construction  and  maintenance  costs  of  the  plant  being 
the  considerations  involved  in  the  charges  made. 

Leaving  this  highest  hill  one  again  seeks  the  low- 


architect  whom  Mr.  Hershey  has  hired,  and  all  of  the 
materials  are  supplied  by  the  Hershey  Lumber  Co. 

Thus  one  finds  that  Mr.  Herr,  in  common  with  many 
other  engineers  holding  like  positions,  has  under  his 
direction,  not  only  in  design  and  construction,  but  oper¬ 
ation,  all  of  the  services  coming  under  the  supervision 
of  the  city  engineer  in  the  small  municipality,  and  in 
addition  superintends  many  other  details  which  only  a 
community  such  as  the  one  which  he  serves  imposes. 

Endicott-Johnson  Shoe  Co. 

In  the  communities  which  the  Endicott-Johnson  Snoe 
Co.  has  built  up  at  and  near  Endicott,  N.  Y.,  there  is 
found  much  the  same  engineering  services  as  that  ad¬ 
ministered  at  Hershey.  Here  too  the  engineer  super¬ 
vises  engineering  work  on  company  property  alone ;  the 
town  in  which  the  main  plant  is  located  is  incorporated 
and  has  a  city  engineer.  Although  M.  H.  Boigeol,  the 
civil  engineer  in  charge  of  the  civil  engineering  work  at 
the  Endicott-Johnson  properties,  has  multifarious  duties 
both  in  connection  with  the  plant  itself  and  company 
communities,  the  building  of  housing  projects  and  the 
general  improvement  of  physical  and  topographical  fea¬ 
tures  Of  company  property  consumes  most  of  his  time 

Mr.  Boigeol  supervises  no  labor  directly  but  advises 
and  assists  the  various  departments  upon  request.  The 
various  branches  of  the  mechanical  department,  under 
which  his  office  is  organized,  operate  as  though  each  wa.H 
a  business  in  itself.  When  its  services  are  required  it  is 
called  upon,  thereby  furnishing  immediate,  adequate  and 
inexpensive  service  in  the  various  lines. 

When  the  shoe  company  started  upon  any  extensive 
housing  work  it  built  the  houses  to  rent.  Latterly  all 
houses  have  been  constructed  to  sell  to  workmen  when 
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they  have  demon.strated  they  are  re.spon.'^ible.  The  aver- 
aKe  priced  house  now  built  sells  in  the  neighborhood  of 
$:i,000.  Such  a  hou.se  will  have  seven  rooms  with  bath, 
hardwood  floors,  cement  cellar  with  laundry  and  com¬ 
plete  heatinK  system,  electric  lights,  plumbing,  a  large 
lot  fully  graded,  and  served  with  sidewalks,  sewers  and 
water.  It  is  such  hou.ses,  with  appurtenances,  that  have 
engaged  the  major  attention  of  Mr.  Boigeol  for  many 
months.  In  their  construction,  though  Mr.  Boigeol  has, 
in  conjunction  with  Frank  I.  .Johnson,  planned  the  devel¬ 
opments,  streets,  sewers,  etc.,  the  actual  building  and 
direct  supervision  of  labor  has  been  Mr.  .Johnson’s 
responsibility. 

Though  the  town  of  Endicott  is  incorporated,  and  has 
its  engineering  .services  administered  by  a  city  engineer, 
the  community  of  VV’est  Endicott,  .still  all  company  prop¬ 
erty,  and  almo.st  all  of  which 

has  been  con.structed  during  ^ 

the  pa.st  five  years  under  __ 

M r.  Boigeol’s  supervision,  is  “ 

the  “small  city”  Mr.  Boigeol 
.serves  a.s  “city  engineer.” 

During  his  tenure  the  corpo- 
ration  has  built  and  sold  to 

W’orkers  at  cost  4(50  hou.ses.  v  ^ 

Among  engineering  services  .i",  -  ^ 

installed  have  been  28,.')00 
ft.  of  8-in.  .sewer,  4,380  ft. 

of  24-in.  sewer  in  the  Endicott  housing  situation;  and 
l.'>.2.50  ft.  of  48-in.  .sewer,  5,000  ft.  of  24-in.  sewer,  and 
200  ft.  of  18  and  12-in.  and  2,200  ft.  of  8-in.  .sew-er 
around  the  Endicott  plants.  This  is  .strictly  corporation- 
owned  and  maintained,  the  village  sy.stem  being  entirely 
.separate  from  the  plant  system.  Both  garbage  and  ash 
collection  sy.stems  are  maintained  by  the  corporation  for 
the  benefit  of  the  village. 

Mr.  Boigeol  also  has  numerous  problems  of  an  engi¬ 
neering  character  to  solve  at  the  factory  itself.  Endi¬ 
cott  has  the  large.st  tanneries  in  the  world,  made  up  of  a 
series  of  six  buildings.  The  sole  leather  tannery,  alone, 
has  14  acres  of  fioor,  space.  The  upper  leather  tannery 
annex  is  a  six-.story,  reinforced-concrete  building  100  ft. 

X  200  ft.,  one  half  of  which  was  built  by  company  forces 
in  1923.  Line  drawings  were  sent  to  the  Steel  Bar  Co. 
which  firm  designed  the  building.  Mr.  Boigeol  laid  out 
the  building  and  superintended  erection  in  accordance 
with  the  designs,  inspected  materials  and,  in  general 
in.spection,  saw  that  the  work  was  properly  executed. 

Having  thus  supervi.sed  construction  of  the  building, 
one  of  his  jobs  was  to  maintain  it,  so  not  long  ago  when 
one  of  the  bearing  walls  subsided  to  such  an  extent  that 
the  curing  vats  contiguous  to  the  w’all  became  .seriously 
affected,  Mr.  Boigeol  devised  means  of  strengthening. 

He  made  observations  over  a  period  of  several  weeks  as 
to  what  the  rate  of  subsidence  was,  excavated  where  the 
subsidence  was  centered,  jacked  up  the  building,  and 
when  subsidence  had  been  observed  to  end,  reinforced 
the  wall  by  putting  in  new  footings.  Operation  of  the 
plant  was  not  interfered  with  and  the  company  was 
.spared  the  expen.se  of  extensive  reconstruction  work. 

Incidental  details  of  a  civil  engineering  nature  are  not 
without  Mr.  Boigeol’s  superintendence.  Shortly  after 
joining  the  company  he  noticed  a  millwright  trying  to 
align  a  drive  shaft  with  a  cari)enter’s  level.  Mr.  Boigeol 
got  his  transit,  established  line  and  grade  and  saved 
the  millwright  half  a  day’s  work.  At  another  time  some 
workmen  started  to  move  a  heavy  machine  across  an 


overhead  bridge  from  one  shop  to  another  without  rein¬ 
forcing  the  bridge  which  obviously  had  been  constructed 
primarily  a.s  a  walkway.  Mr.  Boigeol  stopped  the  work¬ 
men  before  they  had  got  far.  Without  such  a.ssi.staiuv 
(he  merely  laid  a  couple  of  heavy  I-Beams  down  a.-;  a 
runway)  an  expensive  machine  would  undoubtedly  have 
been  heavily  damaged  and  recon.st ruction  of  the  bridj/e 
would  have  been  necessary 

Aside  from  his  miscellaneous  small  duties  of  an  engi¬ 
neering  character  in  and  around  the  plant  he  has  had 
to  install  water  facilities  and  those  for  waste  di.sposal. 
Consulting  advice  was  sought,  however,  when  it  became 
necessary  to  design  a  special  plant  for  the  treatment  of 
indu.strial  wa.stes  from  the  curing  vats.  In  elfect  it  is 
a  .sewage  treatment  plant  with  trash  racks  for  the 
recovery  of  fats  and  hair  that  otherwise  would  make 

sewer  cleaning  an  endle.ss 
problem. 

The  water-works  plant  is 
equipped  to  pump^  either  l)>^ 

_ average  depth  of  150  ft. 

J- .  ,  -  7.,^  There  are  21  wells  operated 

■■  ■  by  air  lift  and  four  12-in. 
wells  equipped  with  individ¬ 
ual  coniflow  deep-well,  direct-connected  pumps,  with  a 
capacity  each  of  1,200  g.p.m.  The  water  is  pumped 
directly  into  fifteen  miles  of  pipe,  the  surplus  going  to 
three  steel  tanks,  two  miles  from  the  wells.  The  tanks 
are  on  a  hill  above  the  tanneries  and  are  94  ft.  in  di¬ 
ameter  and  30  ft.  high,  each  of  1,500,000-gal  capacity. 
The  tanks  are  equipped  with  level  indicators  registering 
at  the  pump  station.  Gallons  pumped  during  1925 
equalled  nearly  two  billion. 

The  water-works,  which  is  a  subsidiary  of  the 
Endicott-Johnson  Corporation,  supplies  the  village  as 
well  as  the  corporation. needs.  It  is  directly  supervised 
by  Earl  Grippen.  Duties  of  Mr.  Boigeol  here  are  the 
same  as  in  other  departments^ — to  advise  on  installa¬ 
tions,  extensions  of  lines,  etc. 

The  corporation  al.so  develops  its  own  electric  power, 
having  about  5  miles  of  high-tension  line  carried  on 
steel  towers. 

In  addition  to  the.se  various  responsibilities  Mr. 
Boigeol  has  parks  and  playgrounds  to  construct,  road.s 
to  build  and  maintain,  and  special  building  construction, 
such  as  a  ho.spital,  school  buildings,  fire  halls,  etc.,  to 
supervise. 

In  the  study  which  Engineering  News-Record  has 
undertaken  of  civil  engineering  in  industrial  plants,  for 
this  particular  type  of  engineering  service  but  two  out¬ 
standing  plants  have  been  selected.  Investigations 
which  this  journal  carried  on  both  by  visits  to  the 
plants  themselves  and  by  means  of  correspondence 
showed  there  to  be  many  more.  But  these  are  typical. 
In  such  plants  the  civil  engineer  designs,  constructs  and 
operates.  The  services  which  he  has  under  his  control 
are  innumerable,  and  in  their  construction  and  operation 
the  civil  engineer  is' looked  to  do  the  thing  himself,  pur¬ 
chasing,  or  recommending  for  purchase,  his  materials 
where  he  needs  them,  whether  that  equipment  be  a 
bundle  of  laths  or  a  road  roller.  That  is  his  job  and  he 
is  given  practically  a  free  hand  in  the  accompli.shment 
of  it. 
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Technical  and  Statistical  Problems  Under  Study 
by  Highway  Research  Board 

Sixth  Annual  Meeting  Pictures  Extensive  Activities — Pavement  and  Subgrade  as  Well  as  Volume 
and  Safety  of  Traffic  Are  Principal  Subjects  of  Investigation — Current  Practice  Surveyed 


Four  busy  sessions  constituted  the  sixth  annual 
meeting  of  the  Highway  Research  Board  held  last 
week  at  Washington.  This  joint  board  now  com¬ 
prises  24  technical  and  other  organizations  interested 
in  bringing  together  at  one  reporting  point  all  current 
activities  in  the  study  of  highway  problems.  It  acts 
mainly  through  standing  committees,  but  in  addition 
reports  and  to  some  extent  directs  other  investigations. 
The  registration  reached  300. 

Seven  committees  reported,  on  subjects  ranging  from 
finance  and  traffic  analysis  to  road  location  and  struc¬ 
tural  problems.  Two  current  inve.stigations  also  were 
the  subjects  of  reports.  Only  part  of  the  work  reported 
was  of  .strictly  research  character,  other  parts  being 
the  compilation  of  current  practice  and  statistical  study. 

Thomas  H.  MacDonald,  chief  of  the  Bureau  of  Public 
Roads,  gave  an  address  reviewing  some  European  road 
conditions  and  .stating  his  belief  in  the  essential  fallacy 
of  building  roads  for  the  long  distant  future,  as  against 
the  greater  value  of  building  for  present  requirements. 

At  the  opening  session,  which  included  addresses  by 
Prof.  A.  N.  Johnson,  chairman;  C.  M.  Upham,  director, 
and  Vernon  Kellogg,  of  the  National  Research  Council, 
only  two  technical  items  were  presented:  a  statement 
on  research  work  in  the  road  and  automobile  fields  now 
going  on  at  the  Bureau  of  Standards  and  a  report  on 
highway  accidents.  The  other  three  sessions  of  the 
meeting  were  solidly  devoted  to  technical  matters.  The 
following  committees  reported:  Economic  theory  of 
highway  improvement,  structural  design  of  roads,  char¬ 
acter  and  use  of  road  materials,  highway  traffic  analysis, 
highway  finance,  and  maintenance.  Separate  investiga¬ 
tion  reports  dealt  with  study  of  culvert  service  and  with 
low-cost  improved  roads.  In  addition  there  was  an  in¬ 
teresting  and  stimulative  paper  by  Dr.  Charles  Ter- 
zaghi  on  “Methods  and  Possibilities  of  Road  Soil 
Investigation.” 

Bureau  of  Standards  Work — Dr.  George  K.  Burgess, 
director  of  the  Bureau  of  Standards,  laid  stress  on  the 
need  for  uniformity  of  cement  throughout  the  country, 
and  mentioned  the  investigation  of  this  material  now 
in  progress  at  the  bureau  by  a  research  fellow  main¬ 
tained  by  the  cement  interests.  Both  normal  and  high 
alumina  cements  will  be  included  in  the  investigation. 
Extensive  studies  of  tire  durability,  wear  and  power 
loss  have  been  carried  out  and  are  still  progressing. 
Brake  efficiency  has  been  given  much  attention  and  about 
1,000  accelerometers  are  now  in  regular  road  service  to 
develop  further  working  data.  Skidding  has  been 
studied  by  models.  Headlighting  is  becoming  a  most 
important  subject,  especially  as  it  is  not  clear  whether 
pre.sent  laws  are  adequate  or  whether  their  enforce¬ 
ment  is  weak;  in  this  matter  the  bureau  is  working 
with  the  Society  of  Automotive  Engineers  and  the 
Illuminating  Engineering  Society.  Visibility  of  traffic 
'Signals  and  some  of  the  factors  bearing  on  the  legibility 
"f  illuminated  licemse  plates  have  been  developed. 


Highivay  Accidents — Dr.  H.  C.  Dickin.son,  in  a  pre¬ 
liminary  .statement  for  the  newly  formed  committee  on 
Causes  and  Prevention  of  Highway  Accidents,  pointed 
out  the  relative  infrequency  of  automobile  accidents,  the 
average  expectancy  at  the  present  time  being  only  one 
fatality  in  1,000  automobile  years,  or  five  or  six  million 
vehicle  miles.  Of  the.se  accidents,  seven-eighths  are 
attributable  to  personal  cau.sation,  nearly  70  pt‘r  cent 
of  these  being  caused  by  o^x-rators  and  30  per  cent  by 
non-operators,  while  only  10  or  12  per  cent  are  due  to 
cau.ses  residing  in  either  the  vehicle  or  the  highway. 
Highway  factors  that  invite  study  of  the  committee  are 
such  as  causes  of  skidding,  curve  transition,  supereleva¬ 
tion,  blind  crossings  or  curves,  blind  spots  in  vehicles, 
bad  headlighting,  and  the  like.  It  also  seems  necessary 
to  study  the  p.sychological  effect  of  traffic  laws  on  driv¬ 
ers,  for  if  certain  laws  have  the  effect  of  making  worse 
the  conditions  w’hich  they  are  intended  to  correct,  it 
may  be  desirable  to  revise  these  laws. 

In  di.scussrion,  E.  L.  Clarke  (Clemson  College)  dealt 
with  the  problem  of  keeping  drivers  on  their  own  side, 
and  advoc'ated  a  rough  cobble  center  strip  between  side 
pavements.  Prof.  C.  J.  Tilden  (Yale  University)  .stated 
that  the  multiplication  of  light  signals,  and  particularly 
the  use  of  three-light  signals,  is  in  many  in.stances 
producing  dangerous  conditions  and  suggested  using  a 
red  light  only.  Dr.  L.  I.  Hewes,  of  the  Bureau  of 
Public  Roads,  described  a  fatal  accident  which  occurred 
on  the  Rogue  River  road  in  Oregon  last  summer,  partly 
caused  by  a  bridge  approach  of  100-ft.  radius  following 
a  long  tangent,  and  suggested  that  conditions  of  this 
kind  should  be  avoided  in  con.struction.  Doctor  Dickin¬ 
son  finally  stated  that  skidding  and  coefficients  of  fric¬ 
tion  will  be  an  excellent  beginning  of  re.search  work. 

Location — Prof.  T.  R.  Agg  (Iowa  State  College),  for 
the  committee  on  Economic  Theory  of  Highway  Im¬ 
provement,  which  is  concerned  with  location  problems, 
reported  very  briefly  on  tire  wear  studies,  tractive  re¬ 
sistance,  wind  resistance,  and  studies  of  side  skidding 
friction.  Tire  wear  studies  by  Prof.  O.  L.  Waller  (State 
College  of  Washington)  were  extended  this  year  to  soft 
tires.  It  has  been  found  that  tire  wear  increases  with 
speed  and  with  temperature,  that  rear  tires  wear  from 
.slightly  more  to  twice  as  much  as  front  tires,  and  that 
on  various  pavements,  for  normal  loading  and  inflation 
pressure,  the  relative  amounts  of  tire  w’ear  repre.sent 
useful  mileages  of  more  than  20,000  for  the  best  pave¬ 
ments  and  to  as  low  as  2,000  for  the  worst.  Relative 
wear  is  as  follows: 


Concrete  . 

.  1.0 

Average  macadam..  .. 

4.4 

Bitulithic  . 

0.95 

Gravel,  uncrushed  chert 

5.0 

Brick,  average . 

.  1.4 

Bituminous  macadam. 

Macadam,  best . 

,  1.9 

poor  . 

9.6 

Gravel,  typical  Iowa . . . , 

.  2.0 

Macadam,  loose . 

11.0 

Bituminous  macadam, 

best  . 

2.3 

Rolling  resistance  and  other  elements  of  power  con¬ 
sumption  are  being  ;tudied  at  North  (’arolina  State 
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Collej^e  by  Prof.  H.  B.  Shaw,  using  a  gasoline-electric 
test  truck  in  which  speed  and  torque  are  measured. 
Test  runs  with  this  truck,  of  which  several  have  been 
built,  indicate  that  the  tractive  effort  formula  comprises 
a  constant  for  displacement  and  a  term  for  air  resi.st- 
ance  in  which  the  velocity  has  an  exponent  of  2.14. 
.An  additional  tenn,  representing  impact,  is  negligible. 
Di.sc-u.ssion  by  W.  L.  Holt  and  P.  L.  Wormeley  (Bureau 
of  Standards)  sugge.sted  that  fuller  study  of  the  re.sults 
might  bring  the  exponent  for  wind  resistance  down  to 
the  more  commonly  accepted  2. 

Studies  at  Iowa  State  College  have  shown  that  rough¬ 
ness  of  road  surface,  while  it  increases  rolling  resist¬ 
ance  at  lower  speeds,  may  decrease  it  at  high  speeds. 
Experiments  .showed  side-skidding  friction  to  lie  usually 
between  0.625  and  0.925,  but  when  the  road  is  covered 
with  snow  and  ice  or  with  oily  slime  or  mud,  the  fric¬ 
tion  may  drop  to  one-fourth  of  these  figures. 

Structura]  Design — In  addition  to  the  pavement  and 
surface  studies  of  the  committee  on  Structural  Design 
(chairman,  A.  T.  Goldbeck),  subgrade  or  soil  studies 
have  come  into  an  important  position.  Prof.  F.  H. 
Eno  (Ohio  State  University)  is  carrying  on  extensive 
investigative  work  on  vertical  displacement  of  pavements 
due  to  moisture  changes  in  the  subgrade,  on  moisture 
content,  on  the  effect  of  porous  subbases,  and  on  tests 
for  soil  characteristics.  A  statistical  .study  of  pave¬ 
ments  to  correlate  pavement  condition  and  service  with 
nature  of  .subgrade  is  being  conducted  by  C.  A.  Hogen- 
togler  (Bureau  of  Public  Roads).  V.  R.  Burton  (Michi¬ 
gan  State  Highway  Department)  has  made  elaborate 
studies  of  the  behavior  of  earth  fills  on  peat  to  deter¬ 
mine  behavior  and  proper  construction. 

Professor  Eno  finds  that  pavement  displacement  seems 
to  have  no  relation  to  the  mechanical  analysis  of  the 
subgrade  soils,  but  increases  with  capillarity  of  the  soil. 
Me  has  measured  vertical  displacements  of  pavement 
ranging  from  0.025  to  0.265.  He  infers  that  an  un¬ 
reinforced  concrete  pavement  is  likely  to  break  more 
and  more  each  successive  year  as  the  result  of  such 
displacement.  The  movement  may  be  quite  rapid,  a 
0.2-ft.  ditference  of  elevation  occurring  in  18  days. 
.Measurements  of  subgrade  moisture  content  were  re¬ 
ported.  for  different  depths.  The  badness  of  particular 
subgrades  was  not  found  to  be  properly  indicated  by  the 
Atterberg  limits;  the  lower  liquid  limit  was  found  to 
have  the  greatest  significance.  The  slaking  test  ap¬ 
peared  to  be  of  some  value,  but  it  mu.st  be  carried  out 
under  precisely  regulated  conditions.  As  a  tentative 
classification,  using  1,200  lb,  pressure,  air  dry  samples, 
and  a  uniform  temperature  of  slaking  water.  Professor 
Eno  suggests  slaking  in  20  min.  as  indicating  a  very 
dangerous  soil,  20  to  80  min.  questionable,  30  to  50  min. 
fair,  and  over  50  min.  excellent  soil. 

Various  porous  subba.ses  tested  on  a  stretch  of  road 
showed  that  with  pavement  on  the  natural  soil  the 
length  of  crack  per  foot  of  road  was  1.29  ft.,  while 
various  subbases  reduced  the  length  of  crack  to  amounts 
ranging  from  0.45  to  1.12  ft.,  the  higher  values  being 
for  lean  concrete  subbase  and  the  lower  values  for  slag, 
sand,  and  gravel. 

The  Michigan  studies  of  fills  on  peat  marshes  indi¬ 
cated  that  with  shallow  marsh  it  is  advisable  to  excavate 
the  soft  ground  before  depositing  fill  materials;  with 
deeper  soil,  to  deposit  two  parallel  embankments  con¬ 
fining  a  certain  amount  of  soft  material  between  them 


and  bridging  the  main  body  of  the  road  subgrade  at ,  n.ss 
these  embankments;  and  for  very  deep  peat,  to  dep  isit 
a  narrow  embankment  and  force  it  down  as  rapid!,  as 
possible  to  the  bottom,  compressing  the  peat  toward 
either  side  and  forming  a  relatively  narrow  .stem  td 
support  the  embankment.  It  was  found  from  many  bor¬ 
ings  through  embankments  on  peat  that  with  peat  more 
than  26  ft.  deep  the  fill  always  penetrated  through  its 
whole  depth  to  the  hard  bottom  below. 

Statistical  .studies  of  the  relation  of  pavement  condi¬ 
tions  to  subgrades  will  be  carried  on  by  Mr.  Hogen- 
togler  on  the  basis  of  a  subgrade  soil  classification  bring 
worked  out  by  Dr.  Charles  Terzaghi. 

Pavement  Surfa^cea — A  brief  report  was  made  on  the 
truck  tests  on  brick  pavements  2  in.  and  2d  in.  thick, 
reported  a  few  months  ago.  Bituminous  road  construc¬ 
tion  was  reported  upon  by  G.  H.  Hender.son,  chief  engi¬ 
neer  of  the  Rhode  I.sland  Highway  Commission,  who 
emphasized  the  necessity  for  con.scientious  care  in  each 
step  of  the  con.struction  and  asserted  that  it  is  impos¬ 
sible  to  overroll  bituminous  macadam  pavements. 

Concrete  pavement  te.sts  in  progress  at  Arlington 
were  briefly  reported  by  J.  T.  Pauls  (Bureau  of  Public 
Roads).  Forty  24-in.  strips  200  ft.  long  have  been  laid, 
under  various  curing  methods,  admixtures  and  surface 
treatments,  with  a  view  to  observing  the  incidence  of 
surface  checking  and  .shrinkage  and  contraction  crack¬ 
ing,  Prof.  H.  M,  Westergaard  (University  of  Illinois) 
has  carried  out  a  mathematical  analysis  of  curling 
.stresses  of  a  concrete  slab  on  elastic  supports.  One  of 
his  results  is  that  in  a  half-width  slab  the  temperaturt- 
or  curling  .stress  is  .slightly  less  than  half  as  large  as  in 
a  full-width  slab. 

Reports  on  the  value  of  planes  of  weakne.ss  in  concrete 
slabs  and  on  the  effect  of  mesh  reinforcement  upon  the 
extensibility  of  concrete  were  presented  by  C.  N.  Con¬ 
ner,  formerly  of  the  North  Carolina  Highway  Commis¬ 
sion,  and  Prof.  W,  K:  Hatt,  of  Purdue  University.  In 
the  North  Carolina  test  road,  a  2,000-ft.  length  with  a 
plane  of  weakness  every  40  ft.  showed  only  one  trans¬ 
verse  crack  and  no  longitudinal  cracks,  whereas  two 
800-ft.  adjoining  .sections  without  planes  of  weakne.ss 
and  with  construction  joints  only  at  the  end  of  the  day’s 
or  half  day’s  work  had  15  to  30  tran.sverse  cracks  each. 

J.  C.  Albright  briefly  sketched  the  experimental  con¬ 
crete  road  now  under  construction  by  the  State  of 
Virginia  near  Bull  Run,  comprising  45  teat  sections 
18  ft.  wide,  ■ 

Impact — Some  results  on  motor-truck  impact  measure¬ 
ment  were  given  by  J.  A.  Buchanan  (Bureau  of  Public 
Roads).  With  .solid  tires  it  is  found  that  the  unsprung 
weight  is  responsible  for  90  per  cent  of  the  total  impact 
at  speeds  over  6  m.p.h.  The  impact  under  six-wheel 
trucks  is  only  about  one-half  that  under  four-wheel 
trucks.  ’ 

Road  Materials — A  compilation  of  current  practice  on 
use  and  control  of  quality  of  road  materials  was  pre¬ 
sented  by  the  committee  headed  by  H.  S.  Mattimore.  of 
the  Pennsylvania  Highway  Department.  It  summarized 
present  information  on  the  effect  of  alkali  on  concrete, 
experience  with  the  freezing-and-thawing,  the  sodium 
sulphate  and  the  sodium  chlor'de  tests,  field  control  of 
concrete,  and  commented  on  transverse  beam  tests  and 
bituminous  mixtures  for  surface  treatment. 

On  alkali,  the  chief  statement  was  that  carefully  made, 
well  cured  concrete  rich  in  cement  and  of  high  strength 
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and  low  permeability  resists  alkali  attack  most  effec¬ 
tively;  that  admixtures,  as  a  rule,  have  not  proved  bene¬ 
ficial;  that  different  cements  differ  markedly  in  their 
resistance;  and  that  surface  coatings  appear  to  have 
seme  possibilities.  Some  cements  were  found  to  be 
particularly  low  in  alkali  resistance. 

Di.scussing  these  reports.  Duff  A.  Abrams  (Portland 
('ement  As.sociation)  reasserted  that  the  manufacture 
of  concrete  is  the  solely  important  element.  In  his  tests, 
under  natural  exposure,  he  has  found  that  concrete 
which  gives  the  highest  28-day  strength  also  shows  the 
greatest  resistance  to  strong  sulphate  water  in  five  to 
six  years  of  exposure.  Three  coats  of  boiled  linseed  oil 
gave  concrete  perfect  protection  in  a  5-year  exposure. 

Maintenance — The  report  of  the  maintenance  com¬ 
mittee,  by  W.  H.  Root  (Iowa  Highway  Commission), 
dealt  at  some  length  with  snow  clearing,  and  as.serted  that 
road  users  are  coming  to  demand  winter  maintenance 
very  generally.  The  report  stated  that  the  user  pays  for 
winter  maintenance  whether  he  gets  it  or  not.  During 
the  winter  of  1925-26,  snow  clearing  was  done  on  9:1,000 
miles  of  highway  at  a  cost  of  about  $40  per  mile.  Plows 
of  the  .straight-blade  and  V  types  are  u.sed  for  clearing 
and  heavier  tractor  plows  and  rotary  plows  for  opening 
roads.  Much  use  is  made  of  snow  fences.  On  the  sub¬ 
ject  of  maintenance  and  repair  of  concrete  pavements, 
it  was  held  that  maintenance  work  should  be  done  with 
a  quick-setting  concrete  made  by  using  a  rich  mixture 
of  minimum  water  content,  thoroughly  mixed  and  with 
calcium  chloride  added.  Bituminous  materials  can  be 
used  if  concrete  is  impracticable. 

Figures  from  Indiana  were  reported  to  show  that  the 
annual  wear  of  untreated  gravel  roads  averaged  0.289 
cu.yd.  per  mile  for  a  traffic  of  one  vehicle  per  day. 

Criticisms  of  the  report  by  J.  N.  Mackall  (Maryland 
Highway  Commission)  attacked  the  proposal  to  use  ordi¬ 
nary  cement  for  repairs  to  be  opened  to  traffic  in  one  or 
two  days  and  insisted  on  the  use  of  special  quick-setting 
cement.  He  also  remarked  that  he  is  prepared  to  show 
excellent  results  in  resurfacing  concrete  roads  with  bitu¬ 
minous  mixtures.  Mr.  Mackall  also  called  for  more 
complete  collection  of  snow  removal  figures  and  their 
analysis  to  supply  a  real  demonstration  of  the  necessity 
of  keeping  roads  open.  The  wear  figure  of  gravel  roads 
he  characterized  as  valueless. 

Culvert  Studies — In  the  study  of  culvert  service,  under 
Prof.  R.  W.  Crum  (Iowa  State  College),  q  method  of 
culvert  rating  has  been  developed  in  tentative  form, 
after  inspection  of  500  culverts  in  14  states.  The  basis 
of  the  work  is  the  fact  that  small  culverts  do  not  get  the 
best  of  attention  in  design  or  construction  and  that  it 
remains  a  problem  to  determine  the  specific  conditions 
suitable  for  the  different  types.  For  the  present,  the 
system  of  rating  is  still  considered  uncertain,  and  even 
more  .so  the  numerical  interpretation  of  the  ratings. 

In  discussion.  Prof.  G.  M.  Braune  (University  of 
North  Carolina)  gave  a  description  of  the  measurement 
of  vertical  pressures  on  culverts  under  high  fills  ( up  to 
20  ft.),  which  is  the  subject  of  tests  at  Chapel  Hill,  and 
0.  H.  Hansard  (Tennessee  Highway  Department)  made 
various  criticisms  of  the  rating  form  worked  out  by  the 
investigating  committee. 

Highway  Traffic  Analysis — The  principal  function  of 
highway  transportation  surveys,  said  the  committee  on 
highway  traffic  analysis,  headed  by  G.  E.  Hamlin  (Con¬ 
necticut  Highway  Commission),  is  (1)  to  measure  pres¬ 


ent  and  predict  future  volume  and  character  of  road 
traffic;  (2)  to  determine  the  relationship  between  popu¬ 
lation  and  demand  for  highway  service,  and  CD  to 
cla.ssify  highway  routes  or  sections  of  routes.  The 
committee  also  brought  out  that  long  hauls  by  large 
vehicles  are  rare  and  the  extra  expense  of  building 
pavements  wide  enough  for  these  vehicles  is  not  justified. 

Highuxiy  Finance — Reporting  on  finance.  Prof.  H.  R. 
Trumbower  (University  of  Wi.sconsin)  gave  a  mass  of 
data  on  sources  of  highway  funds.  One  interesting 
item  of  the  figures  showed  that  67  per  cent  of  the  net 
gasoline  tax  collections  is  devoted  to  the  constructiiui 
and  maintenance  of  state  highway  .systems,  22  per  cent 
is  diverted  to  Iwal  highway  use,  and  4  per  cent  is  u.sed 
to  meet  highway  bond  requirements;  and  that  89  per 
cent  of  the  ga.soline  tax  and  91  per  cent  of  license  fees 
are  u.sed  for  con.struction  and  maintenance  of  highways 
(state  and  l(K-al).  The.se  data  are  from  28  .states,  in 
which  the  ga.soline  tax  furnished  12  |)er  cent  of  the 
.state  highway  funds.  State  and  Iwal  authorities  to¬ 
gether  in  1925  spent  for  rural  highway  puri)oses  the 
sum  of  $1,288,000,000. 


Road  Soil  Investigations — Dr.  Charles  Terzaghi  (Mas¬ 
sachusetts  Institute  of  Technology)  presented  an 
intere.sting  paper  outlining  some  conclusions  derived 
from  .studies  of  soil  physics  and  physical  properties,  as 
to  basic  measurement  factors  related  to  service  value  of 
the  road  subgrade.  The  physical  factors  most  readily 
available  for  measurement  are  compressibility,  elas¬ 
ticity,  shrinkage  on  drying,  expansion  on  wetting,  and 
permeability.  Independent  study  of  each  factor  reveals 
that  compre.ssion  and  elasticity  are  the  most  elementary 
of  these  phenomena,  and  both  are  of  the  mo.st  direct 
.service  in  gaging  .soil  behavior. 

Dr.  C.  F.  Marbut,  of  the  U.  S.  Bureau  of  Soil.s,  pointed 
out  in  di.scussion  that  four  different  soil  groups  are  apt 
to  be  involved  in  the  road  maker’s  work,  the  A  layer,  or 
surface  layer  modified  by  atmospheric  agencies;  the  B 
layer,  or  clay  layer;  the  X  layer,  a  special  modification 
of  the  B  layer  found  in  some  isolated  regions,  showing 
a  very  high  percentage  of  colloids  of  both  organic  and 
inorganic  kind;  and  finally  the  G  layer,  or  geologic 
layer.  He  gave  the  impression  that  measurement  of  soil 
qualities  would  necessarily  be  different  for  each  of  the.se 
separate  horizons. 

At  the  highway  research  dinner,  held  on  the  evening 
of  Dec.  2,  some  pertinent  points  of  interest  were  brought 
out  in  an  address  by  Pyke  Johnson,  of  the  National 
Automobile  Chamber  of  Commerce.  Messages  from  va¬ 
rious  men  prominent  in  the  motor  industry  as  w’ell  as 
his  own  summary  emphasized  city  traffi-c  compikration-? 
as  one  primary  subject  requiring  immediate  .study, 
although  one  of  the  motor  leaders  directed  strongest 
attention  to  the  problem  of  wider  roads,  with  provision 
of  bridges  and  grade  crossings  even  wider  than  the  road 
to  allow  for  future  increase  of  capacity.  With  reference 
to  rural  roads  in  general,  Mr.  Johnson  a.sked  what  w’ould 
be  the  effect  of  farm  development  brought  about  by  pri¬ 
mary  roads,  upon  the  secondary  tertiary  roads,  and  the 
subsequent  problem  of  how  we  are  to  get  more  roads  at 
lower  cost.  With  respect  to  the  problem  of  determining 
the  relative  fields  of  different  transportation  systems,  he 
pictured  the  probable  influence  of  motor-truck  develop¬ 
ment  u|)on  railroads,  allowing  them  to  keep  their  freight 
.sy.stems  out  of  the  center  of  cities  by  utilizing  motor¬ 
truck  terminal  haulage. 
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Traveler  Speeds  Erection  of  Posts  for 
Oil  Reservoir  Roof 

IN  THE  construction  of  a  3,000,000-bbl.  oil  reserv'oir 
for  the  Southern  Pacific  Co.  near  Tracy,  Calif.,  a 
timber  roof  was  reciuired  over  an  area  of  14  acres. 
The  roof  was  to  be  supported  on  6x6-in.  posts,  averaging 
about  32  ft.  high,  standing  on  the  concrete  floor.  As 
part  of  the  plan  to  speed  up  the  job  as  much  as  possible, 
a  traveler  was  u.sed  with  which  the  roof  posts  were 


that  line  was  then  fixed  by  extending  a  single  rafter  to 
the  girder  near  the  post  and  spiking  it  in  place.  Alter 
the  top  of  the  post  had  thus  been  fastened,  plumb  bobs 
on  light  7-ft.  frames  were  used  to  true  up  the  bottom 
before  driving  the  spikes  that  fastened  it  to  the  foot 
block.  This  method  is  reported  far  superior  to  the  use 
of  a  dowel  in  the  pedestal  and  a  hole  in  the  base  of 
the  post.  That  plan,  even  with  the  greatest  care,  was 
found  to  get  roof  posts  out  of  plumb  in  a  long  run  du. 
to  cumulative  errors. 

On  the  Tracy  job  the  posts  are  spaced  20  ft.  apart 
and  with  a  crew  of  about  ten  men  the  erection  of  posts 
and  placing  the  girders  progressed  at  rates  ranging  up 
to  150  posts  per  9-hr,  Possibly  a  smaller  crew  could 
have  been  used  if  it  were  not  for  the  number  of  men 
required  to  move  the  traveler. 

The  work  was  done  by  Southern  Pacific  Co.  fortes 
under  the  direction  of  W.  H.  Kirkbride,  chief  engineer 
maintenance-of-w'ay  and  structures,  and  under  the  per¬ 
sonal  supervision  of  J.  M.  Evans,  assistant  engineer. 
Standard  Oil  Co.,  who  was  loaned  to  the  Southern  Pacific 
Co.  expre.s.sly  for  this  work. 


Heavy  I-Beams  Support  Formwork 
for  Mexican  Bridge 

By  P.  K.  Schuyler 

Formerly  Bridge  Engineer.  .Mexlran  Federal  Highway  Commi.ssioti. 
Now  in  U.  S.  Bureau  of  Public  Road.s,  Wa.shington.  D.  C. 

During  the  highway  construction  program  carried 
on  by  the  Mexican  government  during  the  past 
year  it  was  found  necessary  to  build  the  superstructure 
of  a  reinforced-concrete  deck  girder  bridge  during  the 

erected  and  held  in  place  while  being  fastened  to  the 
rafters.  The  traveler  is  shown  in  operation  in  the 
accompanying  picture. 

The  traveler  consists  primarily  of  three  supporting 
posts,  two  vertical  and  the  third  inclined,  firmly  braced 
and  tied  together  so  as  to  serve  as  a  derrick  for  lifting 
and  also  to  carry  a  working  platform  at  a  convenient 
height  above  the  lloor.  The  traveler  was  mounted  on 
large  rollers  .so  that  it  could  be  rolled  along  as  the  work 
progres.sed.  Cleats  on  the  inclined  posts  were  used  by 
the  workmen  in  lieu  of  a  ladder. 

Posts  were  delivered  to  the  concrete  floor  of  the  re.ser- 
voir  where  short  lengths  of  2-in.  planks  were  nailed  on 
either  side  at  the  top  of  each  post  to  be  ready  for 
fastening  to  the  girders  that  connected  them.  Belore 
erection  the  bottom  of  the  post  was  placed  against  one 
side  of  the  concrete  pedestal  on  which  it  was  to  be 
supported  and  thus  a  line  to  the  top  of  the  po.st  could  rainy  season.  Due  to  the  frequent  high  water  and 
be  used  to  up-end  it.  Power  for  lifting  was  provided  swift  velocities  in  the  Amacazac  River  it  was  not  fea- 
by  a  hand  winch,  operated  by  four  men  at  the  bottom  sible  to  use  the  ordinary  type  of  timber  falsework  and 
of  the  traveler.  The  rope  was  not  removed  until  the  for  the  .same  reasons  light  steel  trusses  as  supports 
post  had  been  lifted  and  set  on  the  concrete  pedestal.  for  the  forms  required  too  much  underclearance  and 

The  post  was  temporarily  held  in  an  approximately  would  have  been  liable  to  loss,  so  the  type  of  support 
vertical  position  while  the  6xl4-in.  girder  was  raised  shown  in  the  photograph  was  used.  This  type  required 
bodily  by  the  winch,  set  in  place  and  spiked  by  the  two  only  some  2-ft.  clearance  below  the  top  of  the  pier.-;, 
men  on  the  working  platform.  This  exactly  determined  The  rapid  rise  or  fall  of  the  water  can  be  noted  from 
the  proper  position  for  the  top  of  the  post  along  the  line  the  marks  on  the  piers  in  the  photograph, 
followed  by  the  girders.  The  position  at  right  angles  to  Four  30-in.  I-beams  were  used  to  support  the  forms 
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of  each  13-m.  (about  40-ft.)  span.  These  I-beams  were  panyinji:  drawing.  These  castings  are  designed  to  permit 
removed  from  the  grillage  foundation  of  the  unfinished  slight  movement  both  in  sliding  and  in  deflection  so 
legislative  palace  which  was  started  in  the  days  of  the  that  when  such  movements  are  caused  by  loading  there 
presidency  of  Diaz.  Hangers  were  designed  to  clamp  need  not  be  either  crushing  of  the  material  nr  cracking, 
over  the  bottom  flange  of  these  beams  and  support  the  The  castings  consist  of  three  separate  parts  fitted  to- 
timber  caps  and  on  these  caps  the  usual  forms  of  timber  gether  on  carefully  machined  and  hand-finished  sur- 
were  constructed.  The  I-beams  and  hangers  were  faces.  The  bearing  as  a  whole  is  enca.sed  in  a  graphite 
moved  along  from  one  span  to  another,  two  sets  being  compound  to  make  it  as  waterproof  as  iwssible. 
used  in  the  construction  of  the  five-span  bridge  so  as  - 

to  save  time.  Piledrivcr  Rijr  With  Shiftinjir  Leads 

The  I-beams  were  obtained  without  any  cost  except  RniW-  T 

freight  and  the  24  hangers  required  for  each  span  cost  DUllas  oo  iresiies 

about  $200.  These  forms  proved  to  be  rapid  in  erect-  '^1  'O  DRIVE  piles  for  rgt  trestles  aggregating  nearly 
ing  and  satisfactory  in  every  way.  A  two  miles  in  length  on  the  new  state  highway 


Steel  Bearing  Plates  for  Large 
Concrete  Girders 

IN  THE  construction  of  the  approach  spans  on  the 
Ro.ss  Lsland  bridge  acro.ss  the  Willamette  River  at 
Portland.  Ore.,  a  series  of  reinforced-concrete  girders 
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used  on  either  side  of  the  roadway  have  a  depth  of 
9  ft..  2J  in.,  a  width  of  2J  ft.,  and  a  maximum  length 
of  76  ft.;  72  ft.  in  the  clear  span.  These  girders  sup¬ 
port  a  roadway  38  ft.  wide  between  curbs  wMth  a  5-ft. 
sidewalk  on  either  side. 

One  end  of  each  girder  is  fixed  while  the  other  end 
is  supported  on  steel  castings,  shown  in  the  accom- 


TRAVERSINO  LEADS  HUNG  FROM  40-FT.  CAP 


was  necessary  to  devise  a  rig  that  could  be  moved 
readily  from  place  to  place.  The  fill  for  the  roadway 
was  deposited  by  dredges  floating  in  a  canal  or  borrow- 
pit,  openings  being  left  for  the  bridges.  This  fill  was 
mainly  .slush  and  was  too  soft  to  carry  the  piledriver 
rig  in  moving.  The  depth  of  water  at  the  openings 
ranged  from  1  to  25  ft.  It  was  decided,  therefore,  to 
float  the  piledriver  from  place  to  place.  A  barge 
80x26x6  ft.  was  procured,  with  a  motor  boat  powerful 
enough  to  tow  it,  and  with  nine  12xl2-in.  skidding 
timbers  26  and  48  ft.  long.  On  these  timbers  the  pile- 
driver  was  slid  into  position,  so  that  it  was  set  up  over 
the  first  bent  and  ready  to  drive  as  soon  as  it  was  off 
the  barge.  The  trestles  had  5-pile  bents,  with  all  piles 
vertical;  the  end  bents  had  two  additional  piles  to  hold 
the  wings  of  the  bulkheads. 

To  meet  these  conditions  the  piledriver  rig  shown  in 


steel  casting 
here 
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the  accompanying  view  was  designed.  It  is  of  the 
“creeper”  type,  but  with  traveling  leads.  This  ri}r  con- 
si.sted  of  two  jrunwales  about  60  ft.  lonjr,  well  braced 
and  spaced  20  ft.  c.  to  c.  On  the  rear  end  of  these 
were  three  heavy  timbers  on  which  was  carried  the 
two-drum  7xl0-in.  hoi.stinjr  enpine.  This  part  of  the 
driver  did  not  differ  much  from  the  ordinary  type  of 
“creeper”  driver.  The  frame  supportinp  the  leads  dif¬ 
fered  from  the  usual  construction,  however,  in  that  the 
shear-leps  were  kept  parallel  and  20  ft.  c.  to  c.,  or  in 
the  .same  plane  as  the  punwales,  and  did  not  come 
topether  at  the  top  to  make  an  A-frame,  as  on  the  usual 
driver.  They  were  well  braced  topether  and  at  the  top 
there  was  a  40-ft.  timber  restinp  upon  them  and 
securely  fastened  to  each  lep.  This  frame  was  held 
in  place  in  the  usual  manner,  with  cables  which  ran 
from  the  top  of  the  frame  on  either  side  of  the  punwale 
on  the  same  side. 
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Dallas,  Tex.,  with  Joe  W.  Grace  as  superintendent. 
They  were  desipned  and  constructed  under  the  direction 
of  N.  E.  Lant,  bridpe  enpineer  of  the  Louisiana  High¬ 
way  Commission,  with  Georpe  Robert  as  resident 
engineer. 


Floor  System  Drainage  Scheme  for 
Concrete  Railway  Bridges 

A  METHOD  of  draining  concrete  bridge  floors  and  pro- 
.  vidinp  a  means  of  e.scape  for  the  water  .so  as  to 
avoid  unsightly  leakage  through  expansion  joints  has 
been  worked  out  by  the  bridpe  department  of  the  city 
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The  position  of  the  footinp:  is  first  located  at  the  time 
the  mesh  reinforcing  for  the  slab  as  a  whole  is  placed. 
At  this  time  tw'o  small  sections  of  mesh  are  fastened 
one  above  the  other  to  the  reinforcing  that  is  to  be  em¬ 
bedded  in  the  center  of  the  slab.  I..ater.  when  the  con¬ 
crete  is  poured,  care  is  taken  to  leave  the.se  ties  pro- 
jectinjr  above  the  surface  of  the  slab  so  they  may  be 
readily  found;  other  than  this  the  main  concretinj?  crew 
does  no  work  on  the  footin>rs. 

As  soon  as  the  regular  crew  is  out  of  the  way,  how¬ 
ever,  and  before  the  concrete  takes  its  set.  a  two-man 
crew,  usually  selected  from  the  best  concrete  finishers 
on  the  job,  makes  up  the  footing  as  a  special  hand- 
troweled  job.  This  crew  uses  wide  boards  to  j?et  over 
the  newly  poured  concrete  slabs.  They  first  make  such 
adjustments  of  the  projectin)r  me.sh  as  is  neces.sary  to 
line  up  the  footinjr  properly  and  then  place  a  rich  con¬ 
crete  mix  and  trowel  it  up  as  shown  in  the  drawing. 


as  shown  in  the  drawinpr,  and  the  design  is  such  that 
water  may  enter  from  either  side  and  pass  freely  down 
the  center  in  the  arched  chamber  formed  by  the  shape* 
of  the  concrete  section. 

Water  collected  in  this  way  is  conveyed  down  the 
center  line  of  the  bridge  until  it  reaches  an  expansion 
joint.  On  this  bridge  with  expansion  joints  in  the  floor 
slab  placed  at  every  four  spans  the  length  of  the  central 
drainage  channels  is  about  108  ft.  That  is,  a  down¬ 
spout  was  provided  every  108  ft.,  thus  making  the 
drainage  sy.stem  complete  between  any  two  adjacent 
expansion  joints. 

The  central  drainage  channel  terminates  on  the  up¬ 
grade  side  of  each  expansion  joint  in  a  depression  in 
the  concrete  w’hence  the  water  e.scapes  through  a  3-in. 
pipe  down  one  of  the  supporting  columns,  as  shown  in 
the  drawing.  As  a  further  protection  against  the 
escape  of  water  through  expansion  joints  the  edges  of 
both  floor  slabs  at  the  joint  are  thickened  to  raise  a 
barrier  to  any  flow  along  the  floor.  These  thickenetl 
edges  are  covered  by  an  inverted  channel,  a  single  chan¬ 
nel  spanning  the  rai.sed  edges  on  both  sides  of  the  joint, 
thus  preventing  any  water  that  might  come  in  directly 
above  the  joints  from  going  through  and  causing  un¬ 
sightly  dificolorations. 

These  details  were  worked  out  under  the  direction  of 
A.  Munster,  acting  bridge  engineer,  city  of  Seattle. 
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In  Moving  Traction-Whwied  Power  Shovels  compara¬ 
tively  short  distances  about  the  .‘itate,  we  have  had  some 
difficulty  during  warm  weather  from  the  fact  that  the  wheels 
picked  up  the  surface  of  bituminous  or  oil-treated  roads. 
This  includes  bituminous  patches  or  the  treatment  of  con¬ 
crete  roads.  ^  The  Connecticut  State  Highway  Department 
has  expected  us  to  pay  for  whatever  damage  we  do  to  the 
pavement  and  though  this  has  never  been  very  large,  .some 
means  to  cut  down  this  small  expense  was  considered. 
Therefore  we  conceived  the  idea  of  using  old  truck  tires 
on  the  wheels.  We  found  that  a  14x40-in.  tire  would  just 
slip  over  the  wheels  of  our  shovels.  So  we  took  four  of 
those  tires  which  were  .still  in  fair  condition  and  had  them 
drilled  so  that  when  slipped  over  the  shovel  wheels,  they 
could  be  bolted  with  3-in.  bolts.  The  same  holes  in  the 
wheels  that  are  used  for  the  cleats  were  used  for  this  tire 
bolting.  We  find  that  we  are  able  to  put  these  tires  on  in 
about  two  hours  time  and  that  the  danger  of  picking  up 
the  surface  of  the  road  is  entirely  eliminated. — Alrkrt  B. 
Blakesi.ee,  C.  W.  Blakeslee  &  Sons,  General  Contractors, 
New  Haven,  Conn. 

Composite  Piles,  Consisting  of  a  Poured  Concrete  Section 
on  top  of  the  driven  wood  pile,  were  recently  used  for  the 
foundation  of  a  building  at  Detroit,  Mich.,  and  a  feature 
of  this  work  was  the  driving  of  lengths  of  spiral  lockseam 
pipe  by  the  piledriver  to  serve  as  the  forms  for  the  concrete. 
After  the  wood  piles  had  been  driven  nearly  to  the  floor  of 
excavation,  each  pile  head  was  trimmed  to  form  a  dowel 
and  to  give  a  seat  for  the  steel  pipe,  which  was  set  in  po¬ 
sition.  A  follower  was  then  placed  inside  the  pipe  and  the 
pile  was  driven  to  full  depth  by  a  steam  pile  hammer.  The 
follower  was  then  withdrawn,  a  block  placed  on  top  of  the 
pipe,  the  follower  seated  on  the  block,  and  *’'e  pile  hammer 
then  drove  the  pipe  down  to  its  seat  on  the  wood  pile. 
Loose  caps  were  placed  on  the  pipes  to  exclude  dirt.  The 
pipes  are  said  to  have  stood  the  driving  without  damage  or 
distortion.  At  one  time  a  trench  filled  with  water  which 
overflowed  info  a  pipe,  but  this  was  pumped  out,  as  the  lock- 
seam  pipe  was  watertight.  Steel  reinforcing  bars  were 
placed  in  the  pipes,  which  were  then  filled  with  concrete. 
These  pipes,  made  of  No.  16  and  No.  14  steel  plate,  were 
12  in.  in  diameter  and  12  or  14  ft.  long. 

By  Putting  a  Double-Hose  Connection  on  their  mixer, 
during  the  past  season  Foster  &  Creighton  Co.,  of  Nash¬ 
ville,  Tenn.,  added  50  to  75  sq.yd.  a  day  to  their  concrete 
pavement  yardage  according  to  Conrrpte  Highway  Maga¬ 
zine.  Two  100-ft.  lengths  of  hose  were  used  with  double 
hose  connection  and  one  was  always  attached  to  both  mixer 
and  water  line,  ready  to  supply  water.  The  idle  hose  was 
carried  ahead  by  two  handy  men  who  attached  it  to  the 
water  line.  When  the  mixer  had  advanced  far  enough 
the  idle  hose  was  attached  to  the  spare  connection  and  the 
water  turned  on.  Then  the  other  hose  was  disconnected 
and  carried  forward. 


Making  a  Good  Column  Footing  on  a 
Concrete  Paved  Slope 

A  MEANS  of  providing  a  suitable  support  for  a  post 
or  column  on  sloping  pavement  has  been  devised 
by  the  Standard  Oil  Co.  and  is  now  extensively  used  in 
its  storage  reservoirs,  being  considered  an  improvement 
over  methods  previously  used.  The  support  consists  of 
a  “step-footing”  or  flat-topped  thickening  of  the  pave¬ 
ment  built  up  behind  a  single  form  board  which  is  held 
in  place  by  a  tie  of  reinforcing  mesh,  as  shown  in  the 
accompanying  illustration. 
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Letters  to  the  Editor 


A  FORUM  FOR  DISCUSSION  OF  VIEWS 
OF  ENGINEERS  AND  CONTRACTORS 


Direct  Oxidation  Process  of  Sewage  Treatment 
at  Allentown,  Pa. 

Sir — Wo  have  noted  the  editorial  and  article  in  your  issue 
3f  Sept.  It,  pp.  409  and  422,  based  upon  that  part  of  the 
report  of  Metcalf  &  FIddy  to  the  city  of  Allentown,  Pa., 
which  relates  to  the  direct  oxidation  of  sewage. 

We  are  surprised  at  the  unequivocal  acceptance  by  Engi- 
veering  Neiri^-Rerord  of  the  views  of  Mr.  Eddy  which  are 
based  on  his  interpretation  of  analytical  data,  much  of 
which  is  presumptive  and  ignores  physical  conditions  that 
spontaneously  brought  forth  the  favorable  comment  of  his 
representatives  engaged  in  the  Allentown  investigation. 
We  submit  that: 

(1)  In  December,  1918,  the  Pennsylvania  State  Depart¬ 
ment  of  Health  investigated  this  process  as  operated  at  a 
demonstrating  plant  at  Easton,  Pa.,  and  obtained  the  data 
shown  by  Table  I. 


through  the  cell  is  illustrative  of  the  oxidative  effet  of 
electrolysis  upon  the  unstable  organic  matters. 

The  average  analytical  results  set  forth  above  are  in  cry 
close  accord  in  their  trend  with  the  findings  of  the  Penti^vl- 
vania  State  Department  of  Health  at  the  Easton  den.on- 
strating  plant. 

In  the  course  of  their  investigation  Fuller  &  McClintock 
carried  out  several  tests  in  an  effort  to  determine  the  ri  la- 
tive  stability  of  the  Allentown  effluent,  using  the  prescrilied 
methylene  blue  method.  Samples  of  the  straight  effluent, 
neutralized  effluent  and  neutralized  and  seeded  effluent  were 
treated  with  methylene  blue  and  incubated  at  37  deg.  C.  with 
the  result  that  the  neutralized  and  seeded  sample  was 
decolorized  in  22.5  hours.  This  would  be  indicative  of  -i 
stability  of  some  37  per  cent,  a  value  which  is  at  variance 
with  the  analytical  and  physical  results  obtained  from  the 
operation  of  this  process. 

(3)  It  was  contended  that  the  causticity  acted  a.s  an 
inhibiting  or  disinfecting  agent  which  when  neutralized  or 
destroyed  by  dilution  would  permit  the  bacteria  of  the 
stream  to  act  on  the  constituents  of  the  effluent  with  putre¬ 
factive  results.  As  a  consequence.  Fuller  &  McClintook 
were  commissioned  to  participate  in  a  series  of  tests,  made 
in  April,  1922,  to  ascertain  whether  or  not  the  effluent  of 
the  Allentown  sewage-works  would  become  nuisance  produc¬ 
ing  after  the  causticity  was  removed  by  dilution  with  river 
water.  The  dilution  of  the  effluent  with  river  water  whereby 


T.VIU.i;  1— PKN.NSYIA  ANl.V  STATK  DKPAKTMKNT  OK  HKALTH  TKST.  E.ASTON  DKMON’STUATION  PLANT 

Clirniiral  lipsultn  in  Parta  per  Million 


- ^Karteria - . - Soliila -  .  —  --Nitrogen  - - . - Oxygen -  Relativi- 

Sample  Alkalinity  Free  Total  Stability 

Total  IV  Coli  Total  Sua|)enile<l  CaCOj  .Vninionia  Organic  Nitrite  Nitrate  Consumed  Diaaolved  in  per  (  ent 
Screened  sewage  582.000  28,400  248  69  94  II  5  34  2  0  05  0  45  52  5  7  30 

Cell  eHliient  55.700  0  608  215  292  9  2  21  5  0  06  0  93  44  6  8  94 

Masiii  effluent  10.300  0  640  26  9  3  21  6  0  06  0  90  44  .  ..  95 


TAI3LK  II— Kl  I.LEH  *  MeCLINTOCK  TE.ST.  AI.LENTOWN  PLA.NT 
Chemical  Results  in  Parts  per  Million 
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0  14 

4  36 

41 
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74.400 

10 
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59 

10  0 

0  71 

6  33 

44 

offlm'nt .  . 

19,900 
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^84  113 

361  188  150 

54 

10  0 

18  2 

0  19 

5  42  6  2 

4  55 

1  65 

41 

Si'ttliMl  roll  effluent 

3.600 

1 

61 

128 

39 

9  1 

9  5 

3  18 

44 

In  view  of  these  results  which  showed  that  a  high  bacte¬ 
rial  removal,  a  substantial  reduction  in  organic  nitrogen  and 
an  effluent  of  high  stability  had  been  obtained,  a  permit  was 
given  in  October,  1919,  to  the  city  of  Allentown  for  the 
construction  of  sewage-works  embodying  the  direct  oxida¬ 
tion  process.  This  plant  has  been  in  continuous  operation 
since  July,  1921,  and  during  this  five-year  period  the  De¬ 
partment  of  Health  has  made  no  further  study  of  this  sys¬ 
tem.  The  daily  records  of  the  city  chemist  over  this  period 
show  that  the  process  is  efficacious  and  gives  an  effluent  of 
low  bacterial  count  and  high  stability.  Physical  conditions 
about  the  plant  are  mute  testimony  that  the  operation  of 
the  process  is  unattended  by  nuisance. 

(2)  Toward  the  end  of  November,  1921,  the  firm  of  Fuller 
&  McClintock  was  commi.ssioned  by  private  interests  to  in¬ 
vestigate  this  process  at  the  Allentown  plant,  and  arrange¬ 
ments  to  this  end  were  made  with  the  city  engineer  with 
the  understanding  that  he  was  to  receive  copies  of  all 
analytical  results.  Table  II  gives  the  average  results  of 
the  chemical  and  bacterial  analyses. 

In  making  the  dissolved  oxygen  determinations  it  was 
noted  that  the  cell  influent  consumed  permanganate  at  a 
distinctly  higher  rate  than  the  cell  effluent.  This  decrease 
in  the  avidity  of  the  sewage  for  permanganate  upon  passing 


the  causticity  is  destroyed  and  the  bacteria  of  the  stream 
serve  for  inoculation  is  representative  of  actual  stream 
conditions.  To  this  end  samples  of  the  effluent  were  diluted 
with  river  water  to  such  an  extent  that  all  the  causticity 
was  removed,  the  dilutions  being  one  part  effluent  to  four 
parts  by  volume  of  river  water.  Each  diluted  sample  wa.s 
divided  into  three  parts  for  the  determination  of  the  di.s- 
solved  or  bio-chemical  oxygen  demand,  the  relative  stability 
with  methylene  blue  and  the  effects  of  standing  in  open 
containers  at  room  temperature,  with  the  notation  of  such 
physical  changes  as  clarity  and  odor.  By  agreement  the 
duration  of  the  tests  or  incubating  period  was  60  hours  at 
20  deg.  C.  The  results  are  shown  in  Table  III. 

At  the  conclusion  of  these  tests  the  city  chemist  replaced 
the  methylene  blue  samples  in  the  incubator  where  they  re¬ 
mained  for  40  days  and  were  discarded  while  still  blue.  The 
results  of  these  tests  are  indicative  of  the  stability  of  the 
effluent  when  discharged  into  a  stream  and  prove  that  the 
contention,  in  which  it  is  claimed  that  the  stability  is  due 
to  the  causticity,  is  fallacious. 

(4)  Beginning  in  July,  1922,  an  investigation,  which  ex¬ 
tended  over  a  period  of  some  five  weeks,  was  made  of  the 
Allentown  plant  by  the  George  A.  Johnson  Co.  During  this 
investigation  composite  samples,  each  made  up  of  five  indi- 
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TAI3I.1-:  III -.STABILITY  OF  THF.  ALLENTOWN  EFFLl'ENT,  FI  LLER  &  McC'LINTtK'K  TF>IT 


Chemical  Reaulta  in  Parts  per  Million 

— - .Mkal^tity  aa  CaCOj - — .  . —  Stability  — . 

. - Itefnre  Dilution - . - After  Dilution - .  - - ^Diaaolved  Oxygen - .  Meth.  Blue  Plwsical 
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OVKKALI,  KKFICIKNCY  OK  PLANT 
Chriiiical  ItoaultM  in  Part*  prr  Million 
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Total  V'olatile  CaC'Oa  C’ltO 
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Nilro*en 


- Bacteria - . 

Total  B.  Coli 

1,724.000  88.700 

12.000  18 


Free  ^  Orcanie  — ' 
Aninioiiia  Total  Oiaaolveii 

22  26  4  10  I 

13  14  6  77 


.Samples 


■aite . . .  ■ 

,  aettli'd  l-hr 


S  rei' Ill'll  sea 
(  i  ll  I'tfliient, 
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AIiI.KNTOWN  PLANT 
Chemical  Results  in  Parts  pi-r  Million 

. - .Nitrotten -  0*y*en 

( 'nnsiinied 

atnples  Alkalinity  Total  30  Min  20 

Cat)  Organic  Nitrile  Nitrate  ile* 

26  4  0  41  0  38  IS  2 

17.3  0  41  0  74  14  3 


customary  offensive  odors  of  the  biologic  sludges.  In  six 
days  the  moisture  content  was  reduced  to  71  per  cent,  and 
the  sludge  was  ready  for  removal.  The  wet  sludge  diluted 
1:5  and  1:50  with  river  water  had  a  relative  stability  of 
incubation  of  75  and  99 -f  per  cent,  respectively. 

(5)  During  the  five-year  period  of  operation  of  the  Allen¬ 
town  sewage-works  daily  analytical  records  were  kept  by 
the  city  laboratory.  From  Dec.  9,  1925,  to  the  last  tabu¬ 
lated  record  of  July  31,  1926,  the  analytical  determinations 
were  conducted  in  accordance  with  the  “Standard  Methods 
of  Water  Aanalysis.”  These  records  show  the  average  re¬ 
sults  produced  by  the  direct  oxidation  process  to  be  as 
given  in  Table  VI. 

While  the  routine  analyses  of  the  city  laboratory  do  not 
include  the  determination  of  solids  and  the  nitrogen  com¬ 
pounds,  the  work  is  sufficiently  complete  to  show  a  high 
reduction  in  bacteria  and  bio-chemical  oxygen  demand  and 
is  indicative  of  an  effiuent  of  high  stability. 


Coll  intliii'nf 
(VII  effluent. 


vidual  samples  taken  at  15-minute  intervals,  were  collected 
from  the  several  sampling  points  at  three  perittds  during 
the  daily  runs.  This  practice  permitted  the  analyses  to  be 
carried  out  at  the  city  laboratory  almost  immediately  after 
collection,  and  dispensed  with  the  use  of  preservatives. 
Thus  the  value  of  the  analytical  data  was  not  vitiated  by 
the  chemical  action  of  any  preservative  nor  by  the  effects 
of  a  prolonged  storage  period  prior  to  analysis  The  aver¬ 
age  analytical  results  obtained  from  the  tests  made  upon 
the  normal  operation  of  the  process  are  given  in  Tables 
IV  and  V,  the  first  of  which  shows  the  overall  efficiency  of 
the  plant  and  the  second  the  chemical  effects  of  electrolysis. 

In  these  tests  it  will  be  noted  that  there  was  a  very  high 
removal  of  bacteria,  a  sub.stantial  reduction  in  organic  nitro¬ 
gen  and  oxygen  consuming  power  and  that  the  cell  effluent 
wa.s  of  relatively  high  stability.  Additional  samples  of  the 
cell  effluent,  .settled  W  one  hour,  were  diluted  1:4  with  river 
water  and  allowed  to  stand  in  open  narrow-necked  con¬ 
tainers  at  30  deg.  C.  in  an  attempt  to  imitate  the  condition 
that  would  obtain  in  a  stream  receiving  this  effluent.  This 
dilution  was  sufficient  to  remove  all  causticity.  It  was  noted 
that  these  samples  con.sumed  only  2  p.p.m.  of  dissolved 
oxygen  in  a  period  of  five  days. 

The  results  of  this  investigation  indicate  in  a  conclusive 
manner  that  the  effluent  from  this  process  will  not  create  a 
nuisance  when  discharged  into  a  stream,  even  though  the 
dilution  afforded  be  as  low  as  1:4,  and  observations  and 
tests  show  a  remarkable  freedom  from  nuisance  about  the 
works,  including  the  sludge-drying  beds  which  were  in  use 
at  the  time. 

The  wet  sludge  as  applied  to  the  drying  beds  contained 
94  per  cent  moisture  and  was  fi’ee  from  B.  Coli  and  the 


TABLE  VI— ALLENTOWN  CITY  LABORATORY  RE.si’LT8 
Chemiral  ResulUi  in  Partii  per  Million 

CauKtir  Oxy*en  Biochem.  .Stability 

- Bacteria —  Alkalinity  (’on-  8  Oxygen  Neutraliieil 

Total  B.  Coli  CaO  aumed  Demanil  and  .Seeded 
678,623  70.710  —  116  239  II 

91,543  3,923  59  109  214  70 

39.782  1.195  38  53  75  90 


Sample 
Crude  newage 
Cell  I'ffluent .  . 
Basin  affluents 


(6)  The  results  obtained  by  Metcalf  &  Eddy  differ  mark¬ 
edly  with  respect  to  the  determination  of  organic  nitrogen, 
oxygen  consumed,  bio-chemical  oxygen  demand  and  stability 
from  those  of  Fuller  &  McClintock,  the  George  A.  Johnson 
Co.  and  the  city  laboratory.  This  is  apparent  from  Table 
VII  in  which  the  results  of  all  tests  and  investigations  of 
the  Allentown  plant  are  set  up  for  comparison  in  the  order 
of  their  occurrence. 

(7)  It  is  not  logical  to  assume  that  of  four  different 
investigations  three  are  in  error  and  only  one  is  correct. 
It  is  far  more  pertinent  to  inquire  into  conditions  surround¬ 
ing  an  investigation  which  yields  discordant  results  for  the 
purpose  of  ascertaining  the  probable  cause  of  the  discrep¬ 
ancies.  The  abstract  of  the  Metcalf  &  Eddy  report  as 


TABLE  VII— COMPARATIVE  ANALYTICAL  TATA 
DIRECT  O.XIDATION  PROCESS  AT  THE  ALLENTOWN  SEWAGE  WORKS 


-Alkalinity- 


■Nitrogpn 


- Solkla  — - 

Total  .Suaprnded 


Oxygi-n  -5 
Cim«uni«l  .i 


.Albuminoid  . — Organic 


Bacteria 


Sample  Total  B.  Coli  H^Hicl-iO  So  <  5:  2  H  —  H  Z,  H—  St 

Investigator 
Fiiller-MeClinlock 

.Screened  sewage  >40,000  10.000  500  244  186  96  227  .  II  3  0  67  .  25.4  .  20  .  ( 

<>ll  effluent  12.900  0  745  301  384  113  150  54  .  10  0  0.19  .  18  2  42  .  i 

Final  effluent 

Cell  effluent  .settled.  .  3,600  I  61  128  39  .  9  1  .  9  $  _  18  .  4 

Reduetion  per  cent .. .  99  99  .  67  44  .  !9  .  62  ...  10  . 

Johnson  Companv 

.Sereened  sewage .  1.724.000  88.700  126  100  276  .  22  0.41  0.38  .  26  4  10.  I  14.8  I 

Cell  effluent .  .  S3  .  17  3  _  15.2 . 

Final  effluent 

Cell  effluent  settled  I  hr.  12.000  18  69  46  ...  53  13  .  14.6  7  7  8  1  1 

Reduction  per  cent. . .  99  99  45  54  .  .  .  41  .  45  24  45  . 

Metealf-Eddv 

Crude  sewage .  768.690  122.500  657  382  139  121  225  0  225  0  15  40  0  29  0  2  5  3.25  I  15  7  52  2  46  155  82  188  6: 

Cell  effluent .  77.287  8.825  996  306  611  141  106  4  0  102  12  25  0.49  0  93  3.40  2  44  7  52  5  92  168  88  219  6; 

Final  effluent .  2.330  724  440  191  50  34  101  15  0  86  10  37  0.54  1.12  2  40  2.00  6  08  5.44  -  94  86  122  6: 

Reduction  per  cent.  . .  99  99  33  50  64  72  55  .  33  .  19  ....  39  35 

City  Ijiboratory 

Crude  sewage .  678.623  70.710  .  116  .  239 

Cell  effluent .  91.545  3,923  .  59  .  109  214 

Final  effluent .  39,782  1,195  .  38  .  53  ..  75 

Reduction  per  cent ...  94  98  .  .  54  . .  68 

All  anab'aee  made  in  accordance  with  “Standard  Methods  of  Analysis''  of  the  Amertean  Public  Health  AMociation,  except  “Oxygen  Consumed’*  by  Johnson 
Co.  in  which  temper.kture  was  25  deg.  C.  and  digestion  period  30  minutes. 


orless 


published  in  Engineering  News-Record,  Sept.  9,  1926,  does  in  particular  those  of  the  determination  of  the  perishii'ile;! 
not  disclose  the  details  of  the  test  procedure  as  set  forth  upon  which  the  irreatest  interpretative  si^ificance  is  laid 

in  Appendix  C  of  the  full  report.  i.e.,  organic  nitrogen,  oxygen  consumed,  bio-chemical  ox  ,(ren 

It  was  noted  that  electrolyzers  1  and  3  were  of  a  differ-  demand  and  stability.  In  consequence,  the  statement  *hat 

ent  type  than  No.  2.  The  attention  of  the  representatives  the  purification  is  inadequate  is  without  foundation  in  fact 

of  Metcalf  &  Eddy  was  directed  to  the  fact  that  the  No.  2  (8)  The  cost  data  of  any  sewage  treatment  project  sh  uld 

unit  required  much  less  head  at  its  rated  capacity  than  be  carefully  analyzed  in  order  that  the  total  cost  of  tr.  at- 

either  of  the  other  two  units,  the  average  operating  head  ment  for  which  the  taxpayer  must  provide  is  not  obscured 

for  a  flow  of  700  gal.  per  minute  being  for  Nos.  1  and  3  by  the  manner  in  which  the  operating  costs  are  presented, 

about  2.5  ft.  and  for  No.  2  somewhat  less  than  1.25  ft.  Taxes  must  be  adequate  to  provide  for  both  the  interest  on 

Thus,  with  the  units  connected  in  a  common  piping  system  the  bonds  covering  the  construction  cost  of  the  project  a? 

and  under  identical  conditions  of  head,  the  flow  through  well  as  for  its  operation.  So  long  as  the  total  cost  of  trcat- 

No.  2  would  be  in  excess  of  the  combined  flow  through  the  ment  is  the  same  for  several  projects  the  ratio  of  capita! 
other  two  units.  to  operating  charges  is  a  matter  in  which  the  taxpayer  i> 

Consequently,  with  recorded  average  flows  of  close  to,  far  less  concerned  than  the  engineer  who  advocates  one  of 

and  in  some  cases  in  excess  of,  1  m.g.d.  it  is  safe  to  assume  the  several  projects.  The  cost  figures  as  set  forth  in  .Ap- 

that  the  maximum  daily  flow  was  at  a  rate  of  from  1.5  to  pendix  C  of  the  Metcalf  &  Eddy  report  appear  to  be  sub- 
2  m.g.d.  In  fact  it  is  recorded  that  on  four  of  the  seven  stantially  correct,  but  it  should  not  he  inferred  that  the 

days  of  the  test  run  it  was  necessary  to  use  either  unit  cost  of  treatment  hy  the  direct-oxidation  process  is  l.bii  us 

TAiq.K  VIII  -COMI’.AH.ATIVK  cost  K.‘<TIM.ATK.S  POK  I.MHOFK  T.\NK  .\N’I)  DIRKfT  **Xn).ATION  PKOCPXS  |•I..ANT.S  KOI!  .XM.EXTOWN,  PA 
Wiirks  H<'!<iKm'<l  for  DhiI.v  .A viTiijtr  Flow  of  17  t  Nlnxiniuni  fapai-ity  of  Works  »=  Ih  fo  JO  M.fi.ff. 

F.STIMATEH  ('OVSTHI  C'TION  COSTS 


M. 

tralf  Si  I'^klv-IiiihofT  Filter 

I’laiil 

nircclfDxidation  Plant 

Fxrl  St  Omt 

20%  F.tiir  A 

Per  ,M  .O. 

Items 

P^xcl  F.ng.  A  Cont  20% 

•aig  A  Cun 

Per  .Mi; 

Racks 

$7,nnn 

SB.  400 

$486 

firit  rhanibers. 

$15,000 

418.000 

$1,040 

PuiupiiiK  Htution  . 

'•h.oon 

115,200 

6,660 

Building . 

109,000 

1  50.800 

7.560 

rvtritiiH  pinni 

<>j  non 

111,600 

6,450 

Pumping  euuipment 

24.000 

28.800 

1  .t)54 

NVnfiiri  uu'U'T 

7,  son 

9,000 

520 

Screen  and  clarifier  mech  75.000 

90.000 

5  210 

(inhofT 

4i5.onn 

498:000 

28.800 

Flow  meter 

2.500 

5.000 

174 

n.nnn 

9,600 

555 

Causticiiing  tanks  . 

12.000 

14,400 

854 

Filters 

hhS.nnn 

798.000 

46.100 

Clarifier  tanks 

65,000 

75,600 

4,580 

MtiinuH  t.'ttikH 

140,000 

168,000 

9.700 

I.ime  handling  equip 

20,800 

24.960 

1.441 

< tiitfall  mill  iiiitict 

10,000 

12.000 

694 

Electrolytic  eejuip 

500,000 

600,000 

54,610 

sliuiup 

02.000 

98.400 

5,690 

Sludge  drying  equip. 

90,000 

108.000 

6.250 

luriiipratfir 

1  i.onn 

n.200 

76  J 

Outfall  and  outlet .  . 

7.500 

9,000 

521 

( iroiihfU 

1 5,000 

18,000 

1,040 

Grounds . 

1 5,000 

18.000 

1,040 

Dike 

26,000 

Ji,20n 

1.800 

Dike . 

26.000 

51.200 

1,800 

plant 

10.000 

12.000 

694 

Ti.i.ils 

$I.5BS.S00 

$1,902,600 

$109,952 

Totals . 

$959,800  $1 

151,760 

$66,514 

F..STIMATF,I)  OPKRATTMC.  CO.ST 

Mi'iralf  A  iMkiy-liiihofT  Fillor  Plant  Dirwf  Oxulatioii  Plant 


( >p4-tatini!  (’hargf’H 

Total  Per  Year 

Per  Capita 

Per  .M.G. 

Operating  Charges 

Total  per  Year 

Per  Capita 

Per  M  r; 

Kciiruals  ami  repair 

$17,400 

$0  14 

$2  76 

Renewals,  repairs  and  supplies 

$17,000 

$0  15 

$2  61 

l*owf*r 

24,000 

0  19 

5  81 

Power . 

29,275 

0  25 

4  6t 

I.Hhor 

29,100 

0  25 

4  62 

Labor. . . 

18.656 

0  14 

2  9S 

Suppliff* 

8.650 

0  07 

1  57 

Lime* . 

52,038 

0  41 

8  24 

Fuel  oil . 

25,625 

0  20 

4  07 

Tot  a '8 . 

$79, 1 50 

$0  65 

$12  56 

Totals 

$142,572 

$1  n 

$22  58 

ESTIMATED  TOTAL  CO.ST  OF  TREATMENT 

Metcalf  A  Eddy-linliolT  Filter  Plant 

Direct  Oxidation  Plant 

Cofli  (^hargrt* 

Total  Prr  Year 

Per  Capita 

Per  M.G. 

Cost  Charges 

Total  Per  Year 

Per  Capita 

Per  .Ml. 

Fixptl  charR<*8  Intrrost  5% 

$95,150 

$0  74 

$15  10 

Fixed  charges- Interest  5% 

$57,588 

$0  45 

$9  14 

Df’prrriation  1  78^', 

55.925 

0  26 

5  58 

Depreciation  1  783% 

20,558 

0  17 

3.23 

0|>rrHtinK  rharco8 

79,150 

0  65 

12  56 

Operating  charges 

142,572 

III 

22  58 

Tiitals  . 

$208,205 

$1  65 

$55.04 

Totals 

$220,698 

$1  75 

$34.95 

('apital  rliarges  arc  iiiclu.sive  of  enKineeriuK  and  continsenuies. 

*Tiii-  hislt  alkalinity  of  tho  srwaKe  is  due  to  the  hardness  of  the  water  supply,  and  is  responsible  for  the  time  costs. 


No.  1  or  3,  or  both,  during  part  of  the  time  in  addition  to  compared  with  $33  per  m.g.  for  the  method  recommended 

No.  2  which  was  used  continuously.  It  is,  therefore,  cer-  by  Metcalf  &  Eddy.  In  the  former  case  the  cost  is  based 

tain  that  periodically  during  at  least  four  days  of  the  test  upon  the  treatment  of  3  m.g.d.  and  in  the  latter  upon  17.3 

run  the  No.  2  unit  w’as  operated  far  in  excess  of  its  rated  m.g.d.  Were  the  costs  of  both  methods  computed  upon  the 

treating  capacity  of  700  gal.  per  minute.  same  treating  capacity  and  mechanical  sludge  drying  in- 

Had  the  samples  taken  at  half-hour  intervals  been  com-  eluded  in  the  former  case  the  costs  would  be  almost  identi- 

posited  over  a  shorter  period  than  24  hours  mentioned,  and  cal,  as  is  shown  in  Table  VIII. 

had  a  complete  analysis  been  made  daily  instead  of  making  (9)  The  amount  of  sludge  produced  from  house  sewage 
a  single  composite  for  the  entire  week  and  completing  the  by  the  direct  oxidation  process  is  naturally  a  direct  function 

analytical  work  in  Boston  at  some  later  date,  the  deleterious  of  the  bicarbonate  alkalinity  of  the  sewage,  which  in  turn 

effect  of  operating  the  electrolyzer  at  excessive  rates  with  is  itself  a  function  of  the  temporary  hardness  of  the  water 

a  consequent  contamination  of  the  composite  samples  and  supply.  The  lime  used  to  render  the  sewage  slightly  but 

the  contents  of  the  settling  basin  would  have  been  apparent  definitely  caustic  prior  to  electrolysis  reacts  with  the  bi- 

at  once.  Even  had  the  operating  procedure  been  such  as  to  carbonate  to  form  normal  carbonate  of  lime  which  is  pre- 

give  significance  to  the  data  obtained  from  the  analysis  of  cipitated  and  removed  in  the  settling  basin.  Consequently, 

the  samples — and  it  was  not — the  collection  of  composite  the  quantity  of  sludge  will  vary  in  different  localities,  the 

samples  over  a  24-hr.  period  and  the  prolonged  contact  of  magnitude  of  the  variation  depending  upon  the  temporary 

the  composite  for  the  week  with  the  preservatives  was  not  hardness  of  the  water  supplies.  It  has  been  the  experience 

in  accordance  with  the  best  practice.  The  decomposition  that  when  the  Allentown  plant  was  operated  in  accordance 

which  sewage  undergoes  upon  standing,  the  effect  of  caustic  with  the  dictates  of  the  process  and  within  the  rated  ca- 

upon  prolonged  contact  w’ith  certain  organic  matters  which  pacity  of  the  several  electrolyzer  units  the  resultant  sludge 
is  not  prevented  by  preservatives  per  se,  and  the  effect  of  had  a  faint  ammoniacal  or  mortar-like  odor,  dewatered 

the  preservatives  themselves  all  tend  to  induce  changes  in  rapidly  and  did  not  give  rise  to  odors  of  putrefaction  nor 

the  composition  of  samples,  the  magnitude  of  which  de-  the  formation  of  gas.  On  the  other  hand,  with  any  devia- 

pends  upon  the  length  of  the  period  between  the  time  the  tion  in  the  operating  conditions  it  has  been  noted  that  the 

first  portion  enters  a  composite  and  the  time  of  analysis.  characteristics  of  the  sludge  were  quite  the  contrary. 

These  errors  of  omission  and  commission  in  the  investiga-  There  is  a  marked  distinction  between  a  soil  corrective 
tion  of  Metcalf  &  Eddy  affect  all  the  analytical  results  and  and  a  fertilizer.  A  sewage  sludge  for  which  a  fertilizer 
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v;iluo  is  claimed  necessarily  contains  nitro^ren  in  dritanic 
combination  and  is,  therefore,  unstable.  Because  of  its  low 
niintgen  and  high  lime  carbonate  content  the  direct  oxida¬ 
tion  sludge  is  admittedly  unsuited  as  a  fertilizer  but  is  of 
considerable  value  as  a  soil  corrective. 

Kxperiments  on  a  practical  scale  have  shown  the  feasi- 
liility  of  mechanical  dewatering  and  drying  of  the  sludge, 
ami  indicate  the  cost  of  the  operation  to  be  less  than  the 
expense  incurred  in  charging  and  discharging  sludge-drying 
beds.  The  analyses  of  the  Allentown  .sludge  show  that 
it  contains  on  the  commercially  dry  basis  67  per  cent  of 
calcium  carbonate,  2.13  per  cent  of  calcium  phosphate  and 
P.4  per  cent  of  organic  matter.  The  agricultural  benefits 
derived  from  the  use  of  calcium  carbonate  in  the  form  of 
air-slaked  lime  and  pulverized  limestone  in  the  correction 
of  soil  aciditv  are  well  established,  and  the  analyses  of  the 
sludge  show  that  it,  too,  is  w’ell  suited  for  this  purpose  and 
that  it  has  the  ad^tional  advantage  of  increasing  the 
phosphates  and  soil  humus.  The  existing  demand  for  a 
product  of  this  character  indicates  that  the  sludge  when 
dried  will  be  readily  disposed  of,  and  for  a  sum  that  will 
at  least  defray  the  expense  of  drying. 

The  statement  that  the  “quantity  of  sludge  is  excessive” 
is  intended  to  indicate  that  in  comparison  with  Imhoff  tanks 
the  direct  oxidation  process  produces  a  greater  quantity  of 
sludge.  This,  of  course,  is  correct,  but  what  of  it?  In  the 
former  case  the  resultant  sludge  offends  the  esthetic  senses, 
is  difficult  to  dewater  and  has  little,  if  any,  commercial 
value,  while  in  the  latter  case  it  is  easily  dewatered,  of  a 
character  for  which  there  is  already  a  demand  and  its 
handling  is  unattended  by  nuisance  throughout  and  with 
modern  equipment  presents  no  problem.  Considering  its 
character,  it  is  inconceivable  how  the  quantity  of  sludge  can 
be  construed  as  being  inimical  to  the  treatment  of  sewage 
by  this  process. 

(10)  If  the  purpose  of  the  investigation  was  to  determine 
the  adequacy  of  the  treatment  afforded  by  the  direct  oxida¬ 
tion  process  then  the  object  was  defeated  by  both  the 
operating  procedure  and  the  method  of  sampling,  for  the 
reasons  set  forth.  In  view  of  these  considerations  the  con¬ 
clusions  drawn  by  Metcalf  &  Eddy  are  untenable. 

Philadelphia,  Pa.  C.  P.  Landreth,  V 

Oct.  15, 1926.  President,  Direct  Oxidation 

Process  Corporation. 


Sir — We  have  read  the  letter  of  C.  P.  Landreth,  president. 
Direct  Oxidation  Process  Corporation,  claiming  that  the 
conclusions  in  our  report  upon  the  sewage  disposal  problem 
of  Allentown,  Pa.,  are  untenable.  In  order  that  the  readers 
of  Engineering  News-Record  may  not  be  misled  we  make 
the  following  statements  in  refutation  of  Mr.  Landreth’s 
claims.  _  _ 

Mr.  Landreth  states  that  the  Pennsylvania  State  Depart¬ 
ment  of  Health  issued  a  permit  to  the  city  of  Allentown  in 
October,  1919,  for  the  construction  of  sewage-works  em¬ 
bodying  the  direct  oxidation  process,  and  has  made  no  fur¬ 
ther  study  of  this  system.  It  is  our  understanding  that  the 
Pennsylvania  State  Department  of  Health  after  making 
tests  at  Easton  refused  to  grant  an  approval  of  treatment 
by  the  direct  oxidation  process  at  Allentown  and  issued  a 
permit  for  construction  of  the  direct  oxidation  plant  subject 
to  approval  or  rejection  of  the  process  after  making  tests 
of  the  plant  under  normal  operating  conditions.  We  under¬ 
stand  also  that  the  department  refused  to  make  the  tests 
until  such  time  as  the  sewage  flow  should  reach  the  capacity 
of  at  least  one  of  the  electrolyzers.  This  flow  was  not 
reached  until  shortly  before  our  tests  were  made.  We 
understand  that  the  recommendations  in  our  Allentown 
report  have  the  unqualified  approval  of  the  state  authorities. 

Mr.  Landreth  claims  that  many  of  the  analytical  data  in 
our  report  are  merely  presumptive.  All  of  our  analytical 
determinations  were  made  in  accordance  with  the  American 
Public  Health  Association’s  “Standard  Methods  for  the  Ex¬ 
amination  of  Water  and  Sewage.”  We  know  of  no  better 
methods.  These  methods  are  in  use  in  practically  all  sew¬ 
age-works  laboratories  in  this  country.  We  have  used  them 
for  many  years  in  determining  the  efficiency  of  sewage 
treatment  by  different  processes.  Our  comparison  of  the 
work  accomplished  by  the  direct  oxidation  plant  and  by 
other  types  of  sewage  treatment  plants  was  based  on  re¬ 
sults  obtained  by  these  methods. 


Mr.  I.andreth  states  that  physical  conditions  at  the  .\ lien- 
town  plant  were  ignored.  It  was  necessary  for  us  to  base 
our  opinion  of  the  adequacy  of  the  direct  oxidation  pro<'ess 
upon  the  quality  of  the  effluent  produced  rather  than  on 
physical  conditions. 

Mr.  Landreth  calls  in  question  the  accuracy  of  our  result.- 
of  analyses,  because  they  do  not  agree  with  those  of  Fuller 
&  McClintock,  the  George  A.  Johnson  Co.,  and  the  Allen¬ 
town  city  laboratory.  Considering  the  variation  in  condi¬ 
tions  under  which  the  samples  were  collected,  it  is  not  to 
be  expected  that  the  results  would  agree.  Our  samples 
were  taken  every  half  hour  throughout  the  24  hours  for  a 
complete  week  under  normal  operating  conditions.  When 
the  investigations  were  made  by  the  George  A.  Johnson  Co. 
the  sewage  flow  was  less  than  half  that  at  the  time  of  our 
tests,  the  sewage  being  backed  up  for  different  periods  and 
the  plant  operated  as  a  rule  in  three  runs  of  four  or  five 
hours  each  per  day,  samples  being  taken  every  15  minutes 
for  one  selected  hour  of  each  run. 

The  tests  by  Fuller  &  McClintock  were  apparently  made 
still  earlier.  We  understand  that  their  report  to  the  “private 
interests”  has  not  been  made  public.  Mr.  Landreth  states 
that  in  making  the  dissolved  oxygen  determinations  it  was 
noted  that  the  cell  effluent  consumed  permanganate  at  a 
distinctly  lower  rate  than  did  the  cell  influent.  The  results 
for  oxygen  consumed,  by  the  Standard  Method,  show  a 
higher  figure  for  the  cell  effluent  than  for  the  cell  influent. 

The  samples  collected  for  the  Allentown  city  laboratory 
were  catch  samples  taken  once  a  day,  ordinarily  in  the 
early  forenoon  when  the  sewage  was  relatively  strong  an<f 
the  basin  effluent  relatively  weak  representing  early  morn¬ 
ing  sewage.  We  have  no  criticism  to  make  of  the  analytical 
work  done  in  the  city  laboratory. 

With  all  of  the  .selected  results  presented  in  Mr.  Lan¬ 
dreth’s  letter  before  us,  we  can  find  no  reason  for  modifying 
the  conclusions  and  recommendations  in  our  Allentown 
report. 

Mr.  Landreth  contends  that  the  method  employed  by 
Fuller  &  McClintock  and  by  us  in  determining  the  relative 
stability  of  the  final  effluent  by  neutralizing  the  causticity 
and  seeding  with  sewage,  gave  erroneous  results.  This  is 
the  Standard  Method.  It  would  be  absurd  to  make  this 
determination  without  such  treatment  in  samples  of  sewage 
effluent  practically  sterilized  with  lime.  The  use  of  water 
of  the  stream  in  sufficient  quantity  to  properly  neutralize 
and  seed  the  samples  would  afford  sufficient  dilution  to 
render  the  basin  effluent  stable,  even  if  no  lime  or  electric 
current  had  been  used. 

Mr.  Landreth  also  criticizes  the  sterilizing  of  the  samples. 
With  respect  to  the  methods  of  sterilizing  used  by  us,  the 
following  statements  are  made  in  the  American  Public 
Health  Association’s  “Standard  Methods  for  the  Examina¬ 
tion  of  Water  and  Sewage”  (6th  edition,  1925,  p.  70).  “Sul¬ 
phuric  acid,  when  so  added  as  to  produce  an  acidity  of  1,000 
p.p.m.,  appears  to  preserve  the  original  equilibrium  between 
the  various  forms  of  nitrogen.  Formaldehyde  may  be  added 
for  the  preservation  of  the  portion  in  which  are  to  be  de¬ 
termined  nitrite  nitrogen,  total  solids,  loss  on  ignition,  chlo¬ 
ride,  and  fats.  Samples  for  determination  of  relative  sta¬ 
bility,  and  bio-chemical  oxygen  demand  must  be  free  from 
preservatives.” 

Analyses  of  sterilized  samples  of  sewage  and  effluents  are 
made  at  many,  if  not  all,  sewage-works  laboratories.  We 
have  made  analyses  of  such  sterilized  samples  for  many 
years  and  have  used  the  results  of  such  analyses  in  com¬ 
paring  the  effluent  from  the  direct  oxidation  process  with 
effluents  from  other  processes.  The  bio-chemical  oxygen 
demand  and  relative  stability  tests  were  made  in  daily  com¬ 
posite  samples  without  sterilizing.  Such  changes  as  might 
take  place  during  collection  of  the  composite  samples  would 
be  favorable  to  the  direct  oxidation  process. 

The  high  bacteria  removal  referred  to  in  Mr.  Landreth’s 
letter  was  the  result  of  the  addition  of  lime.  The  results  of 
our  tests,  given  in  the  tables  on  p.  423  of  Engineering 
News-Record  for  Sept.  9,  1926,  show  that  no  material  in¬ 
crease  in  bacteria  removal  was  accomplished  by  the  elec¬ 
trolytic  treatment. 

Mr.  Landreth  criticizes  the  operating  procedure  during 
our  tests.  A  representative  of  the  Direct  Oxidation  Process 
Co«^r.%tion  was  present  on  the  first  day  of  our  test  run 
and  we  adopted  his  recommendations  for  operating  the  ^ 
plant.  The  chief  operator,  Mr.  Heimbach,  had  been  in 


charge  ever  since  the  plant  was  put  in  operation  and  had 
been  taught  how  to  operate  the  plant  by  this  representative 
of  the  company.  During  our  test  run  the  plant  was  oper¬ 
ated  with  skill  and  intelligence.  Tests  for  causticity  were 
made  approximately  every  half  hour  throughout  the  test 
run,  and  the  results  used  to  aid  the  operator  in  proportion¬ 
ing  the  quantity  of  lime  added.  This  is  a  refinement  not 
customary  in  the  normal  operation  of  the  plant. 

Our  attention  was  called  to  the  better  operating  condition 
of  electrolyzer  unit  2,  and  consequently  this  unit  was  used 
continuously  throughout  the  test  run.  Mr.  Landreth  claims 
that  this  unit  was  periodically  operated  far  in  excess  of 
its  rated  capacity  of  700  gal.  per  min.,  or  a  rate  of  a  little 
over  1  m.g.d.  As  a  matter  of  fact,  whenever  the  rate  of 
flow  materially  exceeded  1  m.g.d.  one  or  both  of  the  other 
units  were  put  into  service,  the  valves  being  controlled  by 
the  operator.  The  flow  did  reach  a  rate  of  approximately 
2  m.g.d.  for  a  short  period,  but  all  three  machines  were  in 
use  at  that  time,  under  which  conditions  unit  No.  2  could  not 
have  been  overloaded,  by  Mr.  Landreth’s  own  method  of 
computation. 

Mr.  Landreth  suggests  that  samples  should  have  been 
taken  at  short  intervals,  and  analyzed  immediately  to  de¬ 
termine  the  effect  of  high  rates  of  flow.  As  a  matter  of 
fact,  special  tests  were  made  on  samples  of  electrolyzer 
influent  and  effluent  when  the  sewage  flow  was  both  above 
and  below  1  m.g.d.  The  values  for  nitrites  and  nitrates, 
which  arc  indicative  of  the  extent  of  oxidation,  are  given 
on  p.  423  of  Kinfinri  ritifi  Nrirx-Krcord  for  Sept.  9,  1926. 
The  average  rate  of  flow  when  these  samples  were  collected 
was  approximately  1.06  m.g.d.  Several  samples  collected 
at  rates  of  flow  below  1  m.g.d.,  averaging  0.7  m.g.d.,  showed 
an  average  of  0..')6  p.p.m.  of  nitrogen  as  nitrites  and  nitrates 
in  the  electrolyzer  influent  and  0.58  p.p.m.  in  the  electrolyzer 
effluent.  Other  samples  collected  when  the  rates  of  flow 
were  above  1  m.g.d.,  averaging  1.3  m.g.d.,  showed  an  aver¬ 
age  of  0.40  p.p.m.  of  nitrogen  as  nitrites  and  nitrates  in 
the  electrolyzer  influent  and  0.46  p.p.m.  in  the  electrolyzer 
effluent.  These  results  show  no  disadvantage  in  the  treat¬ 
ment  at  the  higher  rates  of  flow. 

~In  the  matter  of  costs  Mr.  Landreth  grants  that  the  fig¬ 
ures  set  forth  in  our  Allentown  report  are  substantially 
correct.  He  overlooks  the  fact  that  our  estimate  of  $50 
per  m.g.  of  sewage  treated  at  the  existing  plant  was  based 
upon  an  assumed  capacity  of  3  m.g.d.  average  flow  as  indi¬ 
cated  in  all  published  descriptions  of  the  Allentown  plant 
which  we  have  seen.  Inasmuch  as  Mr-  Landreth  claims  that 
the  maximum  capacity  of  each  electrolyzer  unit  is  ap¬ 
proximately  1  m.g.d.  and  since  maximum  rates  of  flow  are 
double  the  average,  it  follows  that  the  existing  plant  has 
a  capacity  of  only  about  1.5  m.g.d.  average  flow.  Our  esti¬ 
mate  of  fixed  charges  should  accordingly  be  doubled,  bring¬ 
ing  the  total  up  to  about  $67  per  million  gallons. 

This  estimate  is  based  on  lagooning  the  sludge.  If  the 
sludge  were  to  be  dewatered  the  cost  would  be  materially 
increased.  We  agree  with  Mr.  Landreth  that  the  sludge 
from  the  direct  oxidation  process  is  unsuited  for  fertilizer. 
The  pnxluction  of  revenue  from  the  sale  of  dried  sludge 
from  this  process,  as  a  soil  corrective,  even  though  the 
product  be  two-thirds  slaked  lime,  is  purely  hypothetical. 

Mr.  I.4indreth  defends  the  excessive  production  of'sTudge 
by  the  direct  oxidation  process  on  the  ground  of  its  commer¬ 
cial  value  and  its  inoffensive  character  as  compared  with 
Imhoff  tank  sludge.  The  sludge  produced  during  our  test 
run  had  an  objectionable  odor  when  pumped  to  the  sludge 
lagoon  and  samples  standing  in  the  laboratory  developed 
extremely  offensive  odors  of  putrefaction.  This  would  not 
have  been  true  in  the  case  of  Imhoff  tank  sludge  from  a 
properly  designed  and  properly  operated  plant.  Such  sludge 
is  comparatively  small  in  volume,  inoffensive  and  readily 
dewatered  on  drying  beds. 

We  made  no  estimate  of  the  cost  of  a  direct  oxidation 
plant  for  treating  the  entire  sewage  of  Allentown,  because 
our  investigations  proved  conclusively  that  the  effluent 
would  not  meet  the  requirements  taking  into  consideration 
not  only  the  relation  of  available  oxygen  to  oxygen  demand, 
hut  also  the  fact  that  the  city  of  Bethlehem  takes  its  water 
supply  from  the  river  a  short  distance  below  the  point  or 
points  where  the  entire  sewage  effluent  from  Allentown  will 
be  discharged.  Metcalf  &  Eddy. 

Boston.  Mass., 

Nov.  24,  1926. 


Why  a  Tunnel  at  Oakland 

Sir — The  de.scription  in  the  Oct.  28  issue  of  Engincf ,  inq 
NewK-Record  of  the  traffic  tunnel  at  Oakland  is  very  iir.cr- 
esting.  The  tunnel  project  is  notable  and  appears  to  he 
well  designed  and  carried  out.  However,  I  am  wonderm;.' 
if  you  cannot  supplement  this  article  by  another  which  vill 
go  into  the  economics  of  the  project.  Why  a  tunnel  instead 
of  a  bridge?  It  is  pre.sumed  the  answer  would  be  that  the 
waterway  is  navigable.  If  so,  might  not  a  bridge  with 
a  movable  span,  frequently  opened,  have  had  enough  greater 
capacity  and  convenience,  and  been  otherwise  more  desirable 
to  have  been  justified  at  even  greater  cost  than  the  tunnel? 

The  economic  question  goes  farther  back,  vi2  to  the 
desirability  of  maintaining  the  waterway  for  na  igation 
purposes,  at  the  cost  to  the  public  of  being  obliged  ..o  cr<>s> 
through  a  tunnel,  3,.500  ft.  of  which  will  be  artificially 
lighted  and  ventilated,  with  a  roadway  but  24  ft.  in  width 
and  a  rise  and  fall  of  80  ft.  or  more.  Were  these  objections, 
when  taken  into  consideration  for  the  large  volume  of 
traffic  which  must  doubtless  exist  in  order  to  justify  the 
cost  of  the  tunnel,  sufficient  to  justify  the  maintenance  of 
the  waterway  for  navigation  purposes? 

In  most  cases  it  is  rlesirable  to  minimize  the  harriers  hc- 
tw«>en  the  municipalities  or  portions  of  the  same  city.  .\ 
tunnel  certainly  does  not  do  this.  Does  the  retention  of  (he 
waterway  for  navigation  interfere  with  the  best  develop- 
ment  of  city  planning? 

These  inquiries  are  partly  prompted  by  your  editorial  in 
the  same  issue  on  the  traffic  prospects  in  the  notable  Hol¬ 
land  tunnel,  soon  to  be  opened  to  use.  There  are  many 
more  or  less  similar  conilitions  throughout  the  country 
where  provisions  for  navigation,  visionary  in  some  case.-, 
impose  burdensome  conditions  on  all  other  means  of  trans¬ 
portation.  For  many  of  these  cases  it  would  appear  that 
the  economics  of  the  situations  receives  scant  study. 

This  is  not  intended  in  any  way  to  criticize  the  wisdom  of 
the  Oakland-Alameda  tunnel  project,  but  to  draw  out,  if 
possible,  the  facts  which  made  it  necessary  and  advisable  in 
provide  a  tunnel  in  preference  to  a  bridge  with  movable 
span,  or  preferably  one  without  provision  for  navigation. 

'  C.  F.  Loweth, 

Chicago.  Ill.,  Chief  Engineer,  Chicago,  Milwaukee 
Nov.  10, 1926.  &  St.  Paul  Ry. 


[An  article  in  Engineering  News-Record,  Oct.  30,  1924, 
p.  720,  gives  some  of  the  reasons  why  a  tunnel  was  decided 
on  for  Oakland  instead  of  a  bridge.  The  conclusions  there 
are  not  complete  answers  to  Mr.  Loweth’s  query,  but  they 
indicate  that  an  investigation  was  made  at  the  time  the 
tunnel  was  decided  upon.  The  pertinent  text  of  this  earlier 
article  is  as  follows: 

“The  crossing  of  this  waterway  has  been  under  con¬ 
sideration  for  a  long  time.  Agitation  for  the  removal  of 
two  low-level  swing  bridges  near  the  crossing  now  pro¬ 
posed  dates  back  to  1908.  One  of  these  structures  wa.®  a 
vehicular  and  street-car  bridge  and  the  other  was  u.'^ed 
exclusively  by  the  Southern  Pacific  R.R.  Shipping  in¬ 
terests  farther  up  the  channel  objected  to  the  danger  and 
delay  of  getting  vessels  past  these  bridges  and  their 
removal  was  finally  ordered  by  the  War  Department  in 
1916.  The  objection  to  these  structures  cited  by  the  War 
Department  was  that  they  coi^tituted  “unreasonable 
obstruction  to  the  free  navigation  of  the  estuary  on 
account  of  insufficient  width  of  the  draw  opening,  insuffi¬ 
cient  clearance  above  water  surface  under  the  bridge,  and 
the  location  of  the  piers  at  too  close  intervals  under  the 
approaches  to  the  draw  span. 

“Plans  for  a  single  ba.scule  bridge  to  take  the  place  of 
both  bridges  were  then  prepared  and  an  apportionment  of 
the  cost  of  $1,800,000  between  county  and  railroad  was 
agreed  upon.  The  removal  order,  however,  was  suspended 
during  the  War  and  when  it  was  later  renewed  the  cost  of 
the  bridge  had  increased  to  $3,000,000.  The  railroad  com¬ 
pany  then  decided  to  abandon  a  crossing  at  this  point  and 
dropped  out  of  the  negotiations. 

“Early  in  1923  an  inve.stigation  was  made  by  George  A. 
Posey,  county  engineer,  to  determine  the  feasibility  of 
building  a  tunnel  instead  of  a  bridge.  Traffic  counts  made 
at  this  time  and  compared  with  the  traffic  survey  in  1912 
showed  rapid  increases  in  motors,  street  cars  and  ships.” 
— Editor.] 


December  9,  1926 
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(URRENT  EVENTS  IN  THE  CIVIL  ENGINEERING  AND  CONTRACTING  FIELDS 


Tank  Sewage  Plan  Adopted 
by  Detroit  City  Council 

Minority  Loses  Long  Struggle  for  Fine 

Screens  Instead  of  Plan  of  Con¬ 
sulting  Engineers 

After  a  year’s  delay,  occasioned 
chiefly  by  proponents  of  fine  screens, 
the  city  council  of  Detroit,  Mich., 
adopted  the  general  plan  of  sewage 
.iisposal  for  the  entire  city  recom¬ 
mended  by  a  special  committee  on  sew¬ 
age  disposal,  on  the  advice  of  consulting 
engineers  Harrison  P.  Eddy,  Boston, 
I’rof.  John  H.  Gregory,  Baltimore,  and 
Clarence  W.  Hubbell,  Detroit  (see 
F.nyineering  News  -  Record,  Jan.  21, 
1926,  p  112).  Besides  intercepting 
sewers,  the  plan  includes  an  immense 
pumping  station  and  sewage-works  on 
Rouge  River,  below  Detroit.  The  sew¬ 
age-works,  to  quote  from  the  report  of 
the  consulting  engineers,  will  “consist 
of  a  skimming-detritus  plant  and  an 
Imhoff  tank  sedimentation-.sludge  diges¬ 
tion  plant,  suitable  equipment  for  «lis- 
infection,  conduit  to  provide  proper 
period  of  contact  for  disinfection,  and 
submerged  outlet  structure,  together 
with  the  necessary  land  ami  structures 
for  dewatering  and  disposal  of  sludge.” 
The  estimated  cost  of  the  project  is 
$29,600,000,  of  which  $15,600,000  is  for 
intercepting  sewers  for  a  population  of 
.3,500,000;  $2,250,000  for  the  pumping 
station,  $18,150,000  for  sewage-works 
and  $3,600,000  (10  per  cent)  for  con¬ 
tingencies  and  engineering.  The  pump¬ 
ing  station  and  sewage-works  would 
jjrovide  for  a  population  of  2,400,000, 
but  the  sewage-works  estimate  includes 
land  for  treating  sewage  from  3,500,000 
people. 

The  members  of  the  special  commis¬ 
sion  on  sewage  disposal,  appointed  by 
the  mayor  and  approved  by  the  city 
council,  were:  Chairman,  A.  C. 

Marshall,  vice-president  and  general 
manager,  Detroit  Edison  Co.;  Perry  A. 
Fellows,  city  engineer;  George  R. 
Cooke,  contractor;  Francis  C.  McMath, 
president  and  chief  engineer,  Canadian 
Bridge  Co.;  and  Lewis  C.  Rogers,  Sol- 
vay  Process  Co.  The  plan  was  approved 
by  John  A.  Reid,  commissioner  of  pub¬ 
lic  works,  who  is  an  engineer,  when  it 
was  submitted  in  December,  1925. 

Action  on  the  plan  was  delayed  from 
time  to  time  by  the  city  council  to  give 
the  Sanitation  Corporation  time  to  sub¬ 
mit  and  support  a  substitute  plan  for 
a  number  of  fine  screen  plants  in  place 
Ilf  the  single  Imhoff  tank  installation 
and  accessories  advised  by  the  consult* 
ing  engineers.  The  corporation  claimed 
that  this  substitution  and  accompany¬ 
ing  reduction  of  intercepting  sewer  con¬ 
struction  would  save  the  city  millions 
Ilf  dollars. 

On  Nov.  20,  1926,  majority  and 
minority  reports  were  submitted  by  the 
l  ity  council  committee  of  the  whole. 
Neither  report  mentioned  the  long  con¬ 
troversy  over  fine  screens.  The  major¬ 
ity  report  merely  submitted  a  resolu¬ 
tion  for  the  adoption  “of  the  general 
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ONE  of  the  piers  of  the  rail¬ 
road  bridge  at  Louisiana, 
Mo.,  having  been  undermined  by 
the  current,  went  down  a  few 
days  ago  with  a  crash,  without 
warning,  taking  two  long  spans 
of  the  bridge  with  it.  By  good 
luck  there  was  no  one  on  the 
falling  section  at  the  time,  and 
the  only  loss  sustained  by  the 
casualty  was  that  of  the  property 
itself,  amounting  to  some  $200,- 
000. 


To  Inspect  Mississippi  River 
The  Mississippi  River  Commission 
will  make  a  low-water  inspection  of  the 
Mississippi  River  on  the  United  States 
Snagboat  Wright  commencing  Dec.  8. 
The  boat  will  leave  Cairo,  Ill.,  on  that 
date  and  reach  New  Orleans,  I.,a.,  sev¬ 
eral  days  later.  Public  hearings  will  be 
held  at  various  points  along  the  river 
on  matters  connected  with  river  im¬ 
provement. 

. .  """  I — 

metho<l  and  plan  of  sewage  disposal 
described  in  the  report  of  the  Mayor’s 
Special  Committee”  (actually  de.scribed 
in  the  report  of  the  consulting  engi¬ 
neers).  The  minority  report  opposed 
“the  adoption  of  the  report  at  this 
time,”  because  of  alleged  uncertainties 
as  to  site;  large  cost  of  the  project;  a 
claim  that  the  council  has  already  pro¬ 
vided  for  diverting  all  sewage  reaching 
the  river  above  the  water  intake;  pos¬ 
sible  coming  advances  in  the  art  of 
sewage  treatment;  length  of  time  re¬ 
quired  to  carry  out  the  official  plan, 
during  which  pollution  would  continue 
and  increase;  canability  of  the  Detroit 
River  to  dilute  the  sewage  if  treated  at 
less  cost  than  under  the  proposed  plan; 
advisability  of  consulting  down-river 
communities  as  to  the  acceptability  of 
the  tank  plan  and  agreeing  on  a  joint 
scheme  of  disposal;  and  finally  the 
declaration:  “It  is  our  opinion  that 
the  plan  adopted  in  the  majority  report 
is  extravagant,  wasteful,  and  is  a  plan 
not  required  by  any  existing  necessity; 
and  is  admitted  to  involve  ultimately  a 
further  expenditure  of  millions  of  dol¬ 
lars  for  further  purification  of  [by?] 
activated  sludge  or  other  process.” 

The  vote  against  the  adoption  of  the 
minority  report  was  6  to  3;  for  the 
majority  report  it  was  5  to  4,  one  coun¬ 
cilman  voting  again.st  each  report. 

John  A.  Reid,  commissioner  of  public 
works,  informs  Engineering  Netvit- 
Reeord  that  no  funds  are  now  available 
to  carry  out  the  official  plan,  but  that 
money  to  build  that  part  of  the  “inter¬ 
cepting-  sewer  from  Parkview  Ave.  to 
the  Belle  Isle  Bridge  was  obtained” 
from  bonds. 


St.  Lawrence  Power  License 
Opposed  by  Smith 

New  York  State  Governor  Would  St«»p 

Further  Action  by  the  Present 
Power  and  Water  Boards 

Issuance  of  a  license  to  either  one 
of  the  two  companies  which  have  ap¬ 
plied  to  the  New  York  State  W’ater 
Power  Commission  by  that  commission 
before  it  goes  out  of  existence  on  Dec. 
31  is  being  actively  opposed  by  Gover¬ 
nor  Smith  on  the  grounds  that  the  com¬ 
mission  .should  not  take  such  action 
after  the  people  of  the  state  have  ex¬ 
pressed  their  desire  to  have  the  issue 
of  such  licenses  handled  differently 
through  their  approval  of  the  plans  for 
reorganizing  the  state  government 
which  go  into  effect  on  Jan.  1.  The 
commission,  on  the  other  hand,  main¬ 
tains  that  although  the  personnel  of 
the  commission  will  be  changed  after 
the  first  of  the  year  and  the  methoil  of 
approving  its  action  will  bo  modified, 
there  has  been  no  change  in  the'  funda¬ 
mental  law  under  which  it  is  acting 
and  that  it  is  in  duty  bound  to  proceed 
with  the  work  which  it  has  been  carry¬ 
ing  on.  In  order  to  meet  the  governor’s 
objections  the  commission  has  gone  so 
far  as  to  state  that  it  will  write  into 
any  license  which  it  issues  a  provision 
that  the  license  becomes  null  and  void 
if  the  incoming  legislature  changes  th»‘ 
law  under  which  it  was  issued. 

With  the  reorganization  of  the  sta' 
government,  the  personnel  of  both  tl. 
Water  Power  Commission  and  of  th 
Water  Control  Commission  is  changed 
somewhat  and  the  governor  is  given 
the  power  of  veto  over  actions  of  the 
Water  Power  Commission  in  issuing 
licen.ses.  At  present  the  Water  Power 
Commission  is  empowered  to  issue 
50-year  licenses  for  power  development 
based  upon  provisions  similar  to  tho.se 
of  the  Federal  Power  Act. 

Governor  Smith  is  opposed  to  further 
development  of  the  state’s  power  re¬ 
sources  by  private  capital  and  has  en¬ 
deavored  in  the  past  to  set  up  a  “Power 
Authority”  which  would  undertake  the 
development  of  power  at  such  sites  as 
those  in  the  international  section  of  the 
St.  Lawrence  River  which  are  now- 
being  considered  by  the  Water  Power 
Commission.  So  far  he  has  been  un¬ 
able  to  get  the  state  legislature  to  set 
up  such  a  quasi-municipal  corporation. 

Governor  Smith  is  also  opposing  the 
organization  of  a  river  regulating  dis¬ 
trict  on  the  Salmon  River  Regulating 
District  by  the  Water  Control  Commis¬ 
sion,  a  commission  which  is  in  a  similar 
state  as  regards  its  existence  as  is  the 
Water  Power  Commission.  Governor 
Smith  uppo.ses  action  by  this  commis¬ 
sion  on  the  ground  that  the  present  law 
does  not  provide  adequate  return  to  thp 
state  for  the  benefit  which  the  power 
companies  on  the  Salmon  River  will 
obtain  from  the  additional  power  made 
available  by  the  construction  of  stor¬ 
age  reservoirs  at  the  headwaters  of  the 
Salmon  River. 


Emergency  Supply  of  Well  I'e^uce  the  menace  to  the  continuity  of 

Waf<>r  ITro-AH  fnr  N  Y  Brooklyn,  Queens  and 

TTdier  urgeu  lur  x.  Richmond,  to  provide  a  supply  to  sup- 

Water  Supply  Commissioner  Advises  plement  the  present  sources  of  supply 
Consideration  of  Offer  to  during  the  periods  of  low  stream  flow 

Produce  150  M.G.D.  in  the  Croton  and  Catskill  watersheds, 

In  a  modified  form,  the  proposal  to  meet  the  future  demands  of  the 

of  the  Titus  Water  Engineering  Cor-  c»ty  prior  to  the  introduction  of  a  new 
poration  to  install  a  minimum  of  a  large  source  of  water  supply.” 
hundred  wells  on  Long  Island  to  Further  on  Mr.  Hayes  quotes  Mr. 

yield  a  minimum  of  150  m.g.d.  to  Brush  on  the  reasonableness  of  the 

supplement  the  water  supply  of  New  price  named  in  the  Titus  proposal  as 
York  City,  noted  briefly  in  our  issue  of  follows: 

Oct.  21,  1926,  p.  680,  as  having  been  “The  proposal  fixes  a  charge  of  $75 
referred  by  the  Board  of  Estimate  and  per  g.p.m.  of  yield  secured,  and  it  is 
Apportionment  to  its  chief  engineer  almost  impossible  to  determine  whether 
and  to  the  acting  chief  engineer  of  the  the  proposed  rate  is  reasonable.  The 
Department  of  W^ater  Supply,  has  been  number  of  reliable  concerns  driving  and 
reported  on  by  Nicholas  J.  Hayes,  Jr.,  equipping  larg 

commissioner  of  water  supply,  as  daily  to  dept 

worthy  of  the  consideration  of  the  would  be  requ 

board.  The  wells  would  be  sunk  on  velopment  unc 

land  owned  by  the  city  in  Queens,  is  very  limited. 

Kings  and  Nassau  Counties.  After  “There  are  attached  hereto  three  es- 
tests  of  individual  wells  for  capacity  the  timates  made  by  the  Titus  Water  Engi- 
city  would  pay  for  each  well  completely  neering  Corporation  in  support  of  this 
equipped  at  the  rate  of  $75  per  gallon  charge  j  one  based  upon  the  contract 

per  minute  of  test  yield.  The  con-  price  paid  for  a  similar  well  recently 

tractor  would  operate  each  well  for  a  for  the  Flatbush  Water  Works  Co. 

year  or  less,  as  determined  by  the  city,  Brooklyn;  a  second  upon  average  re- 
and  the  city  would  pay^  the  contractor  guifg  secured  on  Long  Island  in  driving 
$40  p.m.g.  for  water  delivered,  plus  the  equipping  similar  wells 

cost  of  power  for  pumping  up  to  $20  ^^ird  as  compared  with  a 

and  equipment  to  be  installed  in  Garden 
CostofWklls  City. 

.  ...  “As  a  further  justification  of  the  rate 

On  the  basis  of  a  test  yield  totaling  proposed,  the  contractor  cites  its  suc- 
150  m.g.d.,  the  wells  would  cost  the  securing  contracts  from  munici- 

city  $7,812,500.  In  addition,  the  city  polities  and  private  water  companies  on 
would  have  to  spend  about  “$6,500,000  competitive  bids;  its  knowledge  of  un- 
for  transmission  lines,  trunk  mams,  en-  derground  sources  of  water  on  Long 
gineenng  and  inspection,  and  about  inland;  the  extra  risk  which  must  be 
$100,000  for  power  furnished  to  the  assum^  due  to  the  larg;e  volume  of 
contractor  during  the  test  period,”  says  water  to  be  guaranteed;  the  less  favor- 
Mr.  Hayes.  able  material  that  will  be  encountered; 

Embodied  in  the  report  under  con-  the  loss  of  some  of  the  wells  and  the 
sideration  are  extracts  from  a  report  large  engineering  cost  to  the  company, 
made  to  Mr.  Hayes  by  W.  W.  Brush,  “As  to  what  the  city  should  pay  to 
deputy  and  present  acting  chief  engi-  the  contractor  for  the  special  items 
neer  of  the  Department  of  Water  Sup-  enumerated  as  additional  justification 
ply.  After  stating  that  the  Long  for  its  proposed  rate  is  debatable,  and 
Island  underground  reservoir  might  any  value  placed  thereon  is  necessarily 
well  be  utilized  more  fully  than  it  yet  a  matter  of  judgment.  Based  upon  the 
is,  either  “to  meet  a  large  temporary  contract  prices  at  which  this  company 
demand,  or  a  smaller  continuous  de-  has  sunk  wells,  the  figures  cited  in  the 
mand,”  Mr.  Brush  says:  “It  is  believed  three  estimates  referred  to  appear  to 
that  150  m.g.d.  as  set  forth  in  the  pro-  be  on  the  whole  reasonable;  but  the 
posal  of  the  Titus  Water  Engineering  overhead  charged,  the  assumed  aver- 
Corporation  may  be  secured  as  an  age  depth  of  wells  and  the  average 
emergency  supply  in  addition  to  the  yield  of  700  g.p.m.  (upon  which  the 
existing  Long  Island  supply  of  112  unit  price  of  $75  per  g.p.m.  is  based) 
m.g.d.  as  developed  by  the  city,  though  are  also  points  open  to  question, 
less  than  half  of  the  150  m.g.d.  should  “This  average  yield  of  700  g.p.m.  is 
l>e  considered  as  a  dependable  supply  based  upon  the  number  of  similar  wells 
for  continuous  draft  over  a  period  of  driven  on  Long  Island,  so  that  the  10 
years.  Approximately  150  m.g.d.  should  Per  charged  for  guarantee  or  loss 
be  made  available  as  quickly  as  possible  of  wells  appears  high, 
from  the  underground  water  supplies  “Two  other  proposals  have  been  sub- 
of  Long  Island  in  Kings,  Queens  and  mitted  to  drive  wells  on  Long  Island  to 
Na.s.sau.  The  neces.sary  wells,  equip-  deliver  150  m.g.d.,  the  price  quoted  in 
ment,  pipe  lines  and  other  appurte-  each  case  being  less  than  half  the  price 
nances  required  to  make  available  the  quoted  in  the  Titus  proposal.  In 
proposed  150  m.g.d.  to  be  drawn  from  neither  case  was  the  proposal  in  suffi- 
the  underground  water  supplies  of  cient  detail  to  make  a  direct  compari- 
Long  Island  should  be  installed  under  son  with  the  Titus  proposal.  One  of 
the  direction  of  the  Department  of  the  companies  is  a  well  company  that 
Water  Supply,  Gas  and  Electricity  at  has  only  recently  been  organized  and 


Course  in  Building  Construction 
Established  at  M.  I.  T. 

A  course  in  building  construction  to 
develop  professional  builders  with  a 
broad  training  in  building  operati<  ns, 
including  business  and  engineering  ad¬ 
ministration,  has  been  established  at 
Massachusetts  Institute  of  Technology, 
and  will  begin  in  the  second  term  in 
February.  The  course  was  founded  by 
Louis  J.  Horowitz,  president  of  the 
Thompson-Starrett  Co.  of  New  York, 
through  a  grant  from  the  Louis  J.  and 
Mary  E.  Horowitz  Foundation. 

Professor  Ross  F.  Tucker,  a  gradu¬ 
ate  of  Technology  in  the  class  of  1892, 
and  until  recently  a  member  of  the 
construction  staff  of  the  Thompson- 
Starrett  Co.  has  been  appointed  to  take 
i,  espe-  charge  of  the  course. 

which  Training  in  the  new  course  will  in- 
the  de-  elude  the  study  of  applied  mechanics, 
roposal,  strength  of  materials,  the  chemistry  of 
explosives,  cements  and  protective  coat¬ 
ings,  rock  formations  and  soil  mechan¬ 
ics,  surveying,  the  design  of  structural 
steel,  reinforced  concrete  and  masonry. 

Special  attention  will  be  given  to 
training  in  banking  and  investment 
problems  to  enable  the  constructor  to 
meet  the  broader  problems  of  his  work 
in  which  he  will  study  engineering  ad¬ 
ministration,  business,  corporate  and 
and  a  real  estate  law,  contracts,  insurance, 
similar  well  estimating,  cost  analysis  and  accounting. 

The  course  is  designed  to  give  a 
thorough  knowledge  of  the  methods, 
machinery  and  appliances  that  enter 
into  assembling  and  erection  of  mate¬ 
rials  of  building,  and  particularly  in  the 
co-ordination  of  the  various  crafts  and 
the  formulation  of  time  schedules. 

The  new  course,  which  is  designed  to 
qualify  men  for  the  building  profession 
in  all  its  aspects,  will  cover  four  years 
and  leads  to  the  degree  of  bachelor  of 
science. 
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liureau  of  Standards  Celebrates 
Its  Quarter  Centennial 

On  Dec.  4  the  Bureau  of  Standards 

Washington  celebrated  the  quarter- 
ii-ntenary  anniversary  of  its  founda¬ 
tion  by  entertaining  d  large  number 
.,f  invited  guests  at  a  special  showing 
of  the  various  departments  of  the  Bu- 
rtau  and  their  work.  This  was  fol¬ 
lowed  by  a  subscription  dinner  at  the 
Willard'  Hotel,  attended  by  some  400 
of  the  country’s  most  noted  scientists, 
(•(iucators,  industrialists,  and  publicists. 
Director  George  K.  Burgess  presided, 
and  the  honor  guests  at  the  dinner  in¬ 
cluded  George  B.  Cortelyou,  who  was 
the  first  Secretary  of  Commerce  and 
I.abor  upon  the  establishment  of  that 
new  department  in  1903  and  was  in¬ 
timately  concerned  in  the  early  growth 
of  the  Bureau;  Dr.  S.  W,  Stratton, 
director  of  the  Bureau  from  its  foun¬ 
dation  for  more  than  20  years  and  now 
president  of  Massachusetts  In.stitute 
of  Technology;  Herbert  Hoover,  Secre¬ 
tary  of  Commerce;  and  Dr.  Frank  A. 
Wolff,  who  was  in  the  office  of  Weights 
and  Measures  of  the  Coast  and  Geodetic 
Survey  before  the  Bureau  of  Standards 
was  founded,  was  active  in  promoting 
the  establishment  of  the  Bureau  and 
has  continued  his  connection  with  it 
to  the  present  day.  Their  addresses, 
as  well  as  those  of  David  Lawrence, 
editor  of  the  U.  S.  Daily,  de.scribed 
as  knowing  more  about  the  government 
of  the  United  States  than  any  one 
except  Hoover;  Senator  R.  B.  Howell 
and  William  B.  Oliver,  paid  tribute  to 
the  high  position  won  by  the  Bureau 
in  both  science  and  industrial  research, 
and  to  the  spirit  and  ideals  which 
animate  its  leaders  and  personnel. 

Senator  Howell,  one  of  the  few  engi¬ 
neers  in  the  membership  of  Congress, 
added  to  his  appreciative  remarks  the 
suggestion  that  industry  and  manufac¬ 
ture  may  have  been  favored  unduly  by 
the  Bureau’s  investigative  work,  and 
that  it  may  now  be  proper  to  extend 
the  activities  of  the  Bureau  in  such  a 
way  as  to  aid  agriculture. 

Local  Ai'ent  Demands  Income  Tax 
from  Detroit  Water  Board 

As  his  own  deduction  from  a  ruling 
by  C.  R.  Nash,  assistant  to  the  com¬ 
missioner  of  internal  revenue,  Washing¬ 
ton,  D.  C.,  that  employees  of  munici¬ 
pally-owned  waterworks  must  pay  an 
income  tax  on  salaries  earned  since 
•Ian.  1,  1926,  the  local  collector  of  in¬ 
ternal  revenue  at  Detroit,  Mich.,  on 
.\'ov.  29,  demanded  a  return  from  the 
Detroit  Water  Board  on  the  earnings  of 
the  water-works  of  that  city,  as  well  as 
returns  by  the  board  of  all  amounts 
above  $1,500  a  year  paid  by  the  board 
to  its  unmarried  employees  and  $3,500 
a  year  to  married  employees. 

On  inquiry  made  by  Engineering 
Xewn-Record,  Assistant  Commissioner 
Nash  states  that  the  Bureau  of  Inter¬ 
nal  Revenue  “has  never  held  that  the 
income  accruing  to  a  municipally-owned 
and  operated  water-works  is  subject  to 
income  tax,  and  has  never  instructed 
collectors  and  other  officers  of  the  Bu¬ 
reau  to  obtain  income  tax  returns  in 


“Income  derived  from  a  public  utility 
and  accruing  to  a  state  or  a  political 
subdivision  thereof  is  exempt  from  in¬ 
come  tax  under  Section  213(b)(7)  of 
the  Revenue  Act  of  1926,  which  read.' 
as  follows: 

(b)  The  term  ‘gros.s  income’ 
does  not  include  the  following 
items,  which  shall  be  exempt  from 
taxation  under  this  title: 

(7)  Income  derived  from  any 
public  utility  or  the  exercise  of  any 
essential  governmental  function 
and  accruing  to  any  State,  Terri¬ 
tory,  or  the  District  of  Columbia, 
or  any  political  subdivision  of  a 
State  or  Territory,  or  income  ac¬ 
cruing  to  the  Government  of  any 
possession  of  the  United  States,  or 
any  political  subdivision  thereoL 
“The  matter  has  been  taken  up  with 
the  Collector  of  Internal  Revenue  at 
Detroit.  Upon  receipt  of  his  report, 
you  will  be  advised  further.’’ 

The  ruling  by  Mr,  Nash  cited  at  the 
beginning  of  this  note  applied  to  officers 
and  employees  of  not  only  the  Detroit 
and  other  municipally-owned  water¬ 
works  but  also  of  the  Detroit  municipal 
railway,  so  far  as  income  taxes  under 
the  Revenue  Act  of  1926  are  concerned; 
this  despite  the  decision  of  the  Federal 
District  Court  of  Michigan  that  the 
operation  of  a  street  railway  by  a  mu¬ 
nicipality  is  the  exercise  of  a  strictly 
governmental  function  and  that  there¬ 
fore  the  Detroit  municipal  railway  em¬ 
ployees  were  exempt  from  income  taxes. 
This  suit,  however,  was  concerned  with 
the  income  taxes  claimed  under  the 
Revenue  Act  of  1924.  The  government 
appealed  from  the  opinion  of  the  Fed¬ 
eral  District  Court  but  withdrew  the 
appeal  on  passage  of  the  Revenue  Act 
of  1926,  which  specifically  released 
municipal  and  other  government  em¬ 
ployees  of  taxes  claimed  on  incomes 
earned  prior  to  1925.  In  other  wonls, 
the  Bureau  of  Internal  Revenue  appears 
to  give  no  weight  to  the  Detroit  mu¬ 
nicipal  railway  decision  because  it  was 
rendered  by  a  district  court  and  has 
not  yet  been  upheld  on  appeal. 

Budget  Request  for  Reclamation 
Totals  $12,183,000 

Appropriation  of  $12,183,000  is  re¬ 
quested  of  Congress  in  the  budget  sub¬ 
mitted  Dec.  6  by  the  Bureau  of  Recla¬ 
mation.  This  is  $4,627,000  more  than 
was  appropriated  for  the  current  fiscal 
year.  The  new  Owyhee  and  Vale  pro¬ 
jects  are  the  list  for  $2,000,000  and 
$750,000  respectively,  Kittitas  for  $2,- 
000,000,  Sun  River  for  $1,084,000,  and 
Minidoka  for  $1,742,000. 

Atkinson -Spicer  Awarded 
Coolidfce  Dam  Contract 

Contract  for  the  construction  of  the 
Coolidge  Dam  on  the  San  Carlos  In¬ 
dian  reclamation  project  in  Arizona 
was  awarded  Dec.  2  by  the  Interior 
Department  to  the  Atkinson-Spicer  Co., 
Los  Angeles,  Calif.  This  company’s 
bid  was  $2,268,525,  the  lowest  one  re¬ 
ceived  from  nine  contractors,  who  bid 
for  the  contract  to  build  the  dam.  (See 


Professor  Swain  to  Address 
Boston  Engineers  on  Concrete 
Prof.  George  F.  Swain  of  the  Harvard 
Engineering  School  will  give  an  ad¬ 
dress  on  “Why  I  Prefer  Steel  to  Rein¬ 
forced  Concrete,”  at  the  Dec.  15  meet¬ 
ing  of  the  Bo.-ston  Society  of  Civil  Engi- 
neer.^. 

According  to  a  tentative  outline  fur¬ 
nished  the  society  Professor  Swain  will 
give  a  logical  statement  of  the  reasons 
which  have  led  him  to  conclude  that 
reinforced  concrete  has  been  much  over 
praised  and  over-advertised,  and  that 
it  is  being  used  for  a  great  many  struc¬ 
tures  for  which  steel  would  be  better 
suited.  He  expects  to  call  attention  to 
some  inherent  qualities  of  concrete  and 
reinforced  concrete  which  seem  to  have 
been  largely  lo.st  sight  of,  and  to  certain 
possibilities  of  harm  which  seem  to 
have  been  largely  forgotten.  Professor 
Swain  as  a  member  and  chairman  of 
the  Boston  Transit  Commission,  has 
used  large  quantities  of  concrete  ami 
has  advocated  its  u.se  in  many  other 
cases.  It  is  his  intention  to  sound  a 
note  of  warning  against  the  indiscrim. - 
nate  use  of  reinforced  concrete  for  any 
and  all  purposes. 

.Army  Engineers’  Report  Opposed 
to  All-.Vmerican  Canal 

An  adverse  report  by  the  Board  of 
Engineers  for  Rivers  and  Harbors  on 
the  “All-American  Canal”  has  been 
submitted  to  Congress  by  Major  Gen¬ 
eral  Jadwin,  Chief  of  Engineers, 
U.  S.  A.  The  board  is  opposed  to  the 
proposed  canal  between  the  Great 
Lakes  and  the  Hudson  River  as  an 
alternative  to  the  proposed  improve¬ 
ment  of  the  St.  Lawrence  River  for 
deep-draft  vessels  as  being  much  more 
expensive  to  build,  more  difficult  to 
operate  and  as  providing  a  longer  route 
to  European  ports.  On  the  other  hand 
General  Jadwin  states  that  “the  routes 
from  the  Great  Lakes  to  the  Hudson 
River  is  feasible  from  an  engineering 
point  of  view,  and  its  construction  by 
the  United  States  Government  would 
probably  be  justified  in  the  near  future, 
if  the  plans  for  the  improvement  of  the 
St.  Lawrence  do  not  meet  approval  of 
the  legislative  branches  and  executive 
heads  of  the  two  governments.” 

The  estimated  cost  of  improving  the 
St.  Lawrence  for  navigation  alone  is 
$173,.520,000  for  a  25-ft.  waterway, 
which  cost  will  be  borne  jointly  by  the 
two  countries  while  the  cost  of  a  25- 
channel  in  the  All-American  canal  is 
$.506,000,000.  With  1,365,000  hp. 
installed  in  the  international  section  of 
the  St.  Lawrence  the  cost  will  be  from 
$350,100,000  to  $385,.500,000  (half  of 
which  power  belongs  to  the  United 
States)  and  when  the  total  of  5,000,000 
hp.  has  been  installed  the  cost  will  be 
from  $620,000,000  to  $650,000,000,  or 
little  in  excess  of  the  Great  Lakes  to 
Hudson  Canal  with  no  power.  The 
Chief  of  Engineers  estimates  that  the 
value  of  the  power  alom;  would  justify 
the  entire  St.  Lawrence  ))roject  were  it 
feasible  to  develop  and  market  so  much 
power  within  a  reasonable  time. 
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respect  of  such  income.”  Mr.  Nash  Engineering  Newe  -  Rernrd,  Nov.  25,  A  more  complete  abstract  of  the  re- 

a<i(ls  the  following:  p.  886.)  port  will  be  given  next  week. 
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Ten* Year  Reclamation  Building 
Program  Proposed 

A  tentative  10-year  construction  pro¬ 
gram  for  federal  reclamation,  with  a 
total  estimated  expenditure  of  $97,514,- 
000,  has  been  proposed  by  the  Interior 
Department.  Thi"-  sum  will,  it  is  ex¬ 
pected,  result  in  .ne  completion  of  all 
existinf?  fjovernu.c.it  projects.  The  pro- 
>;ram  contemplates  work  on  22  unfin¬ 
ished  projects  in  17  Western  states 
with  annual  expenditures  averaRing 
between  $8,440,000  and  $10^26,000. 
This  sum  exceeds  the  probable  average 
annual  income  of  the  reclamation  fund 
by  about  $1,000,000.  If  adopted,  the 
program  will  preclude  the  undertaking 
of  any  new  proji*cts  by  the  government 
iluring  this  10-year  period. 

Expenditures  which  are  to  be  made 
on  the  various  projects  follow: 

A  total  of  $1,291,000  would  be  spent 
on  the  Yuma  project  to  complete  the 
distribution,  drainage  and  power  sys¬ 
tems.  A  total  of  $727,000  would  be 
used  on  the  Orland  project  in  California 
to  construct  the  Stony  Gorge  reservoir 
and  complete  lateral  canal  extension 
and  linings. 

On  the  Grand  Valley  project  in  Colo¬ 
rado  $136,000  would  be  spent  to  com¬ 
plete  the  distribution  and  drainage  sys¬ 
tem. s. 

On  the  Uncompahgre  project  in  Colo¬ 
rado,  $500,000  would  be  spent  for  the 
drainage  system.  On  the  Boise  project 
in  Idaho  a  total  of  $6,334,000  is  pro¬ 
posed  to  be  used  for  main  canal  better¬ 
ments  and  drainage  on  the  Arrowrock 
and  Payette  divisions. 

A  total  of  $8,423,000  would  be  ex¬ 
pended  on  the  Minidoka  project  in 
Idaho  to  complete  the  American  Falls 
reservoir,  the  American  Falls  power 
development,  the  Minidoka  power  de¬ 
velopment,  the  South  side  pumping 
division  drainage  and  the  North  side 
pumping  unit.  On  the  Milk  River  and 
Sun  River  projects,  both  in  Montana, 
$181,000  would  be  expended  on  the 
former  and  $3,653,000  on  the  latter  for 
the  Gibson  reservoir.  Fort  Shaw  dis¬ 
tribution  system.  North  side  distribu¬ 
tion  sy.«tem  and  North  side  drainage. 
On  the  Lower  Yellowstone,  $460,000 
would  be  spent;  on  the  North  Platte, 
$707,000  and  on  the  Newlands,  Nev., 
$1,164,000. 

It  is  estimated  that  it  would  require 
$1,001,000  to  complete  the  Carlsbad 
project,  $590,000  to  complete  the  Rio 
Grande  project,  $1,831,000  for  the 
Klamath  project,  $1,000,000  for  the 
Belle  Fourche  project  in  South  Dakota; 
$320,000  for  the  Okanogan  and  approxi¬ 
mately  $5,195,000  each  for  the  Riverton 
and  Shoshone  projects,  both  in  Wyo¬ 
ming. 

It  is  estimated  that  more  than  $20,- 
000,000  would  be  expended  on  the 
Owyhee  and  Vale  projects  in  Oregon, 
$17,714,000  on  the  former  and  $3,115,- 
000  on  the  latter.  The  Salt  Lake  Basin, 
Utah,  would  take  $12,400,000  to  com¬ 
plete  the  Echo  reservoir  and  Weber- 
Provo  canal  and  other  divisions,  and 
the  Yakima  project  in  Washington 
wouhl  consume  $25,579,000  for  the  stor¬ 
age  at  Cle  Elum  reservoir  and  complete 
construction  of  the  Roza,  Kennewick, 
and  Kittitas  divisions. 


WASHINGTON  NOTES 


The  Joint  Congressional  Committee 
on  Muscle  Shoals  expects  to  meet 
during  the  first  week  of  Congress  to 
formulate  plans  for  the  handling  of  its 
bill.  The  committee  also  will  consider 
the  adoption  of  a  resolution  assuring 
the  Secretary  of  War  that  it  has  no  ob¬ 
jection  to  the  consideration  by  the  Fed¬ 
eral  Power  Commission  of  applications 
for  preliminary  permits  on  the  upper 
Tennessee. 

Senator  Deneen,  of  Illinois,  the  chair¬ 
man  of  the  Joint  Committee,  has  stated 
his  intention  to  press  for  early  passage 
the  bill  recommended  by  the  committee. 
This  measure  provides  for  the  accept¬ 
ance  of  the  bid  of  the  thirteen  southern 
power  companies. 

The  proposed  resolution  dealing  with 
the  upper  Tennessee,  was  requested  by 
a  delegation  of  Tennessee  business  men 
who  came  to  Washington  to  urge  the 
Federal  Power  Commission  to  act  on 
the  applications  before  it  for  pre¬ 
liminary  permits  on  the  upper  river.  It 
was  developed  that  the  Secretary  of  the 
Interior  and  the  Secretary  of  Agricul¬ 
ture  are  ready  to  act,  but  as  Muscle 
Shoals  comes  under  the  War  Depart¬ 
ment  they  are  disposed  to  await  the 
pleasure  of  Secretary  Davis. 

The  application  for  license  recently 
filed  with  the  Federal  Power  Com¬ 
mission  by  the  Savannah  River  Electric 
Co.  of  Greenwood,  S.  C.,  covering  a 
34,560  hp.  project  on  the  Savannah 
River  near  Clarks  Hill,  S.  C.,  conflicts 
with  that  covered  by  the  preliminary 
permit  already  granted  to  the  Twin 
Cities  Power  Co.  This  permit,  however, 
has  not  been  accepted  by  the  Twin 
Cities  Co.  The  permit  was  authorized 
Aug.  19.  The  delay  in  acceptance  is 
thought  to  be  due  to  certain  technicali¬ 
ties  which  the  company  has  to  over¬ 
come.  It  is  expected  that  it  will  be  ac¬ 
cepted.  This  will  mean  that  action  on 
the  new  application  would  not  be  con¬ 
sidered  until  the  outstanding  permit 
has  been  dispo.sed  of. 

Navigation  interests  are  insist¬ 
ing  that  when  the  Chesapeake  and 
Ohio  bridge  at  Cincinnati  is  recon¬ 
structed  that  the  clearance  between 
spans  be  at  least  700  ft.  Some  are  ask¬ 
ing  for  900  ft.  of  clearance.  The  rail¬ 
road  company  wants  to  retain  its  exist¬ 
ing  piers  which  are  521  ft.  apart.  The 
plan  is  to  extend  these  piers  down¬ 
stream  so  as  to  widen  the  structure. 
The  contention  of  those  concerned  with 
navigation  is  that  the  bridge,  which 
was  erected  in  1887,  practically  has  to 
be  rebuilt,  and  that  a  condition  of  the 
new  permit  should  require  provision 
for  the  increased  traffic  which  soon  will 
be  moving  on  the  Ohio. 

The  proposed  bridge  over  Chesa¬ 
peake  Bay  above  Baltimore  wnll  re¬ 
quire  action  by  Congress.  The  principal 
objection  comes  from  the  Ordnance 
Department.  The  bridge  would  occupy 
waters  now  u.sed  in  testing  of  gun.s 
and  projectiles.  The  bridge  in  the.pro- 
posetl  location,  it  is  contemled,  would 


Contract  Let  for  High  Arch  Dim 
Near  Rochester,  N.  Y. 

Contract  for  the  highest  con(  cte 
arch  dam  in  the  East  has  been  let  by 
the  Caneadea  Power  Corp.,  a  subsidiary 
of  the  Rochester  Gas  &  Electric  C  rp, 
of  Rochester,  N.  Y.  The  dam  is  to  be 
built  on  Caneadea  Creek,  a  tributary 
of  the  Genesee  River,  above  Mt.  Morris 
in  western  New  York  State.  It  will  be 
approximately  143  ft.  high  and  of  the 
constant-angle  arch  type.  The  dam 
will  be  chiefly  for  storage  purposes,  the 
reservoir  formed  having  a  capacity  of 
1,600,000,000  cu.ft.,  but  a  power  plant 
will  be  built  at  the  dam  to  develop 
power  as  the  water  is  released  front  the 
storage  reservoir.  The  total  cost  of 
the  work,  including  the  relocation  of 
several  miles  of  highway,  will  be  about 
$1,500,000. 

Contract  for  the  work  has  been 
awarded  to  Gannett,  Seelye  &  Flentinc 
Engineers,  Inc.,  Harrisburg,  Pa.,  and 
work  on  the  50,000  cu.yd.  excavation 
for  the  spillway  will  be  undertaken  this 
winter.  It  is  expected  that  the  whole 
work  will  be  completed  by  the  end  of 
1927.  _ 

Flood  Overtops  Stevenson  Creek 
Test  Dam 

On  Nov.  28  an  unexpected  test  of  the 
experimental  arch  dam  on  Stevenson 
Creek,  in  California,  occurred  when  a 
flood  cau.sed  by  heavy  rains  was  held 
back  by  debris  blocking  the  sluice 
through  the  dam  and  overtopped  the 
60-ft.  dam.  An  overflow  of  3-ft.  depth 
(estimated)  followed,  tearing  away  the 
observation  scaffold  on  the  downstream 
face.  The  dam  itself  apparently  was 
not  injured,  though  at  the  time  of  this 
report  water  was  still  flowing  over  the 
crqst  in  a  thin  sheet.  Further  tests  on 
the  .structure,  planned  for  January,  will 
probably  be  deferred  because  of  this 
occurrence. 

Florida  Section,  A.W.W.A., 

Is  Formed 

Sixty  water-works  engineers,  superin¬ 
tendents  and  operators  in  Florida  met 
at  Tampa  on  Nov.  18  and  organized  the 
Florida  Section  of  the  American  Water 
Works  Association.  The  officers  elected 
were:  Chairman,  Anson  Squires. 

Tampa;  vice-chairman,  Eugene  Masters, 
St.  Augustine;  secretary-treasurer. 
E.  L.  Filby,  Jacksonville.  It  was  de¬ 
cided  to  hold  a  spring  and  fall  meeting 
yearly,  the  next  meeting  to  be  in  Holly¬ 
wood,  Fla.,  in  April. 

Several  papers  were  presented  at  the 
Tampa  meeting.  Among  these,  one  by 
Fred  J.  Stewart,  city  engineer  of  Holly¬ 
wood,  dealing  with  the  effect  of  the 
recent  Florida  hurricane  on  water¬ 
works,  brought  out  much  discussion  as 
to  the  lack  of  knowledge  of  valve  loca¬ 
tions  and  other  features  of  the  distri¬ 
bution  system  and  also  as  to  the  need 
for  better  housing  of  water-works 
records. 


make  necessary  the  abandonment  of 
the  proving  grounds  at  Aberdeen  and  at 
Edgewoo<l  Arsenal. 
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Annual  Meetings 


t.MERIf'AX  UOAl>  HIMEPEUS  AS* 
SOTIATION.  New  York  fity  :  An¬ 
nual  Convention  and  Road  Show, 
Chicago,  Ill.,  Jan.  lO-H,  1927. 
AMERtCAN  ENOTNEHRINC:  COUN¬ 
CIL,  Washington.  1>.  C.  :  Annual 
Meeting,  Washington,  D.  C.,  Jan. 
12-15,  1927. 

AMERICAN  SOCIETY  OF  CTVIE 
ENGINEERS.  New  York  City : 
Annual  Meeting.  New  York  City. 
Jan.  19-21,  1927. 

A.SSOCIATED  GENERA!..  CONTRAC¬ 
TORS.  Washington.  I).  C. ;  .\nniial 
Convention,  Asheville.  N.  C..  Jan. 
24-28,  1927. 

ENGINEERING  IN.STITUTE  OF 
CANADA.  Montreal :  Annual  Meet¬ 
ing,  Quebec,  Feb.  15-17,  1927. 
AMERICAN  CONCRETE  INSTITl’TE. 
Detroit,  Mich. ;  Annual  .Meeting, 
Chicago.  Ill.,  Feb.  22-24,  1927. 
AMERICAN  RAIIAVAY  ENGINEER¬ 
ING  ASSOCIATION,  Chicago,  III. ; 
Annual  Convention,  Chi<-ago,  Ill., 
March  8-10.  1927. 


graduate  of 

_  .  ,  ,  ,  •  with  the  coi 

The  Detroit  Engineering  Society  at  cently  been  employed  on  the  construe-  reserve 

5  Dec.  10  meeting  will  have  a  lecture  tion  of  the  Scituate  tunnel  at  Provi-  th 

1  “Simplified  Practice,”  illu.strated  by  dence,  R.  I.  He  was  also  resident  ”  Y 

ntern  slides,  by  R.  M.  Hudson,  chief  engineer  at  Ausable  Forks,  N.  Y.,  on  .^p^eral  secti 
•  the  Division  of  Simplified  Practice  the  construction  of  an  earth  dam.  Later  '  Canal 
'  the  U.  S.  Department  of  Commerce,  he  was  with  the  New  Hampshire  Power  Canal.  He 
The  Society  of  Terminal  Engineers.  ’’’  construction  of  high  power  preparation 

cw  York  City,  will  have  at  its  Dec.  14  fi’an^mission  lines.  Expos 

eeting  an  illustrated  address  by  Col.  E-  -T.  McGrew,  until  now  secretary  War  period, 
'illiam  G.  Atwood,  consulting  engineer,  of  the  Missouri  State  Highway  Com-  of  the  cons 
ew  York  City,  on  “Preservation  of  mission,  has  been  made  a  member  of  the  port  of  I 
[arine  Structures.”  Colonel  Atwood  the  commission,  taking  the  place,  on  ing  construe 
as  formerly  director  of  marine  piling  the  commission,  of  Theodore  Gary  of  Board.  Mr 
ivestigations  for  the  National  Re-  Kansas  City  who  resigned.  New  York  1 

?arch  Council.  G.  G.  Edwards  and  H.  P.  Stockton,  at  Harvard. 

'■  of  San  Antonio,  Texas,  announce  the  t.  W.  M 

formation  of  Edwards  &  Stockton,  engineer  at 
rCrSQtlSl  iVotCS  civil  engineers,  and  the  opening  of  years  but  n 

offices  in  the  Moore  Building,  San  Anto-  concert 

nio,  for  practice  in  highway,  sewerage,  Xov.  2,3  in  i 
water  supply,  irrigation  and  drainage 
engineering.  JOHN^  B^ 

James  N.  Keenan  has  been  made  a  ,  ' 

field  engineer  on  the  staff  of  the  Amer-  , 

ican  Institute  of  Steel  Construction;  ^ived  in  Co 
formerly  Mr.  Keenan  was  chief  engi-  mpm 

neer  of  the  H.  H.  Robertson  Co.,  of  j-urvev  on 
Pittsburgh.  C.  Alexander  Miller,  ij  y  -.c, 
formerly  of  the  faculty  of  the  Case  j' 

School  of  Applied  Science,  Cleveland, 
became  field  engineer  for  the  Institute  .  „ 

some  time  ago.  Both  will  maintain  the  ^ 

contacts  of  the  Institute  with  engi-  Philip  1 
neers,  architects,  contractors,  bankers,  engineer  in 
municipal  authorities,  and  with  the  timore,  Md. 
faculties  of  technical  schools.  Born  in  Ne 

Lieut.  Commander  Edward  Ells  Un*iverrity* 
BERG,  who  directed  the  work  of  raising  g^gi^ 

the  submarine  S-51  in  the  summer  of  a  u, 

1926,  has  resigned  his  commission  in  Iztapa 

the  navy.  Nicarairua 


Irving  E.  Matthews,  since  1916  en¬ 
gineer  of  water  distribution  at  Roches¬ 
ter,  N.  Y.,  has  been  appointed  superin¬ 
tendent  of  the  water  department  at 
Rochester,  succeeding  Beekman  C. 
Little,  who  held  that  position  for  many 
years  and  resigned  some  months  ago 
to  devote  his  entire  time  to  his  work 
of  secretary  of  the  American  Water 
Works  Association.  Mr.  Matthews  be¬ 
fore  his  connection  with  the  Rochester 
water  department  had  done  railway 
engineering  work  and  worked  on  the 
Kew'  York  Barge  Canal  and  on  sewer 
construction  in  Rochester. 

Maj.  Lewis  M.  Adams,  Corps  of 
Engineers,  recently  on  duty  at  the  Cali¬ 
fornia  Institute  of  Technology,  Pasa¬ 
dena,  has  been  placed  on  the  retired 
list  of  the  Army  with  the  grade  of 
lieutenant  colonel.  Major  Adams  has 
had  many  important  assignments  since 
his  graduation  from  West  Point  in 
1903.  He  directed  road  and  bridge 
work  in  the  Philippines,  and  surveying 
and  highway  work  with  the  army  of 
Cuban  pacification.  From  1907  to  1912 
he  was  in  engii:eering  work  on  con¬ 
struction  and  completion  of  Ohio  River 
dams,  the  last  two  years  as  executive 
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Contractors  Discuss  Used  Equipment  Practices 

Little  Trouble  in  Selling  or  Trading-In  Used  Equipment  But  Price 
Often  Low — Many  Sales  Made  Between  Contractors 


Following  previou.s  articles  in 
these  pajres  on  the  subject  of 
trade-ins  and  merchandising  practices 
for  used  construction  equipment  there 
is  given  here  a  symposium  of  the  views 
of  a  number  of  progressive  contractors'. 
The  manufacturers’  viewpoints  and  to 
a  slightly  less  extent  tho.se  of  the  dis¬ 
tributers  were  considered  in  the  pre¬ 
vious  articles. 

Contractors  are  experiencing  little 
trouble  in  disposing  of  used  construc¬ 
tion  equipment  although  a  number  of 
them  have  found  that  better  prices  are 
received  when  dealing  direct  with  con¬ 
tractors  than  when  selling  to  dealers 
or  when  making  ti'ade-in.s.  They  have 
found  that  manufacturers  and  di.strib- 
uters  do  not  wish  to  deal  in  used  equip¬ 
ment  but  that  many  of  them  buy  and 
sell  it  nevertheless.  They  believe  there 
is  a  place  for  used  equipment  on  many 
kinds  of  jobs,  in  particular  when  it  is 
not  a  rush  job  and  when  the  used 
equipment  has  just  enough  life  left  to 
complete  the  work  in  hand.  One  of  the 
contractors  has  set  up  an  equipment 
department  which  operates  as  a  sepa¬ 
rate  business  buying  and  selling  new 
and  used  construction  machines.  By 
and  large  the  contractor  realizes  that 
there  is  a  problem  involved  in  connec¬ 
tion  with  used  equipment.  And  each 
one  is  meeting  it  in  his  own  way  as 
told  here. 


By  Lko.n'Ari)  C.  Wason 
ri  fsidi'iit,  Abeithaw  Co.,  lioston 

H.WE  always  found  the  sell- 
VV  ing  of  secondhand  construction 
equipment  to  be  a  somewhat  difficult 
process.  There  are  not  many  buyers  of 
secondhand  equipment  and  conse¬ 
quently  the  price  is  lower  than  the  in¬ 
trinsic  value  of  the  equipment  would 
indicate.  Conversely  we  have  had  little 
difficulty  in  buying  secondhand  equip¬ 
ment  because  there  is  always  appar¬ 
ently  more  available  than  is  necessary 
to  supply  the  needs  of  contractors. 
Also  it  has  been  kept  on  hand  by  deal¬ 
ers  until  disposed  of,  thus  reducing  the 
sales  of  new  equipment. 

In  each  of  the  larger  cities  with 
which  we  have  acquaintance  there  are 
one  or  more  dealers  in  secondhand 
equipment  of  various  kinds.  There  are 
several  such  in  Boston.  The  type  of 
equipment  which  we  regularly  use  is 
operated  until  it  is  worn  out.  When 
we  need  something  other  than  this 
standard  we  hire  whenever  possible  and 
only  buy  when  necessary.  Buying  usu¬ 
ally  creates  the  difficulty  of  disposing 
of  these  .special  pieces  of  equipment. 

During  the  last  few  years  we  our¬ 


selves  have  set  up  an  Equipment  De¬ 
partment  which  operates  now  as  a  reg¬ 
ular  business,  renting,  buying  and  sell¬ 
ing,  new  and  secondhand  equipment. 

Manufacturers  of  equipment  should 
probably  keep  out  of  the  secondhand 
business — it  is  unprofitable  for  them 
and  often  hurts  the  sale  of  their  new 
equipment. 


By  Arthur  H.  Diamant 

Vii'C-I’ifHideiit.  Ko.soff  Subway  Uonstruction 
Co.,  Inc.,  New  Y’oik 

The  matter  of  the  purchase  of 
equipment  of  all  kinds,  as  well  as 
its  sale  for  this  contractor  is  entirely 
in  the  hands  of  the  writer.  We  have 
made  it  a  practice  to  purchase  only 
new  equipment  as  regards  cranes,  der¬ 
ricks,  hoists,  compressors,  electrical 
equipment,  pumps,  drills,  etc.  An  effi¬ 
cient  corps  of  mechanics,  under  the 
supervision  of  a  master  mechanic, 
keeps  our  plant  at  all  times  in  very 
good  condition.  As  a  result,  we  have 
been  enabled  to  dispose  of  such  equip¬ 
ment  as  we  cannot  use,  for  not  less 
than  60  per  cent  of  its  cost  price,  and 
oftener,  at  a  higher  percentage.  We 
have  found  that  manufacturers  do  not 
care  to  trade  in  .secondhand  machin¬ 
ery,  and  after  one  or  two  attempts, 
we  have  done  a  great  deal  better  by 
selling  the  used  equipment  which  we 
do  not  need,  to  contractors. 


By  a.  W.  Chapman 

secretary.  Turner  (’’onstruotion  Co., 
New  York 

CONDITIONS  as  regards  the  mer¬ 
chandising  of  used  construction 
equipment  vary  greatly  in  different 
sections  of  the  country  and  must  neces¬ 
sarily  vary  also  at  different  periods. 

The  que.stion  of  trading  in  used 
equipment  in  purchasing  new  is  a  mat¬ 
ter  which  the  manufacturers  must 
settle  for  themselves.  The  practice  is 
largely  the  fault  of  their  own  sales¬ 
men  who  offer  many  inducements  to 
effect  sales.  They  may  sell  equipment 
not  suited  to  conditions  or  guarantee  a 
performance  which  cannot  be  obtained. 
Then  they  are  forced  to  take  back  their 
goods  and  resell  them.  This  creates  a 
resale  department  and  their  competi¬ 
tors  follow.  Naturally  the  contractor 
is  going  to  take  advantage  of  these 
conditions  in  purchasing  equipment. 

As  for  disposing  of  used  equipment 
the  obvious  plan  would  be  to  have  a 
central  exchange  where  all  such  equip¬ 
ment  could  be  listed.  But  such  a  plan 
would  be  very  difficult  to  carry  out. 
Many  contractors  cannot  hold  their 
equipment  but  must  dispose  of  it  at 


once,  often  at  a  ridiculous  price.  Mu  h 
equipment  is  sold  on  account  of  n- 
solvency.  A  mere  listing  of  equipm  tit 
gives  little  idea  of  its  condition.  Many 
listings  would  be  honestly  made  and 
many  others  would  prove  worthU -s. 
For  the  exchange  to  inspect  and  certify 
the  equipment  it  handles  would  be  an 
expensive  and  unsatisfactory  operation. 

In  certain  districts  there  are  reliable 
concerns  leasing  equipment  (some  spe¬ 
cializing  in  boilers,  others  in  compres¬ 
sors  or  hoists)  and  they  often  buy  and 
sell  .secondhand  machinery  also.  They 
furnish  a  good  medium  of  exchange  as 
they  know  their  merchandise  and  can 
assure  satisfaction  to  the  buyer.  In 
other  localities  junk  dealers  will  buy 
and  sell  equipment.  They  are  some¬ 
times  unscrupulous,  but  more  often 
quite  ignorant  of  the  machinery  they 
are  trying  to  sell,  its  use  and  its  con¬ 
dition,  and  the  result  is  disastrous  for 
the  purchaser. 

If  there  were  some  way  in  which  the 
number  of  reliable  firms  could  be  in¬ 
creased  and  their  territory  of  operation 
widened,  it  might  help  the  present  sit¬ 
uation  markedly. 


By  E.  W.  Watson 

Black  Hawk  Construction  Co., 
Waterloo,  Iowa 

WE  HAVE  had  little  or  no  trouble 
in  turning  in  used  equipment  to 
manufacturers’  agents  in  trade  for  new 
equipment  of  like  make  or  character. 

We  realize  that  these  agents  are 
making  an  attempt  to  get  out  of  the 
secondhand  equipment  business  and  it 
.seems  to  us  that  their  problem  is  very 
similar  to  that  of  the  automobile  dealer. 
If  they  make  proper  allowance  for 
used  equipment  most  of  them  can  dis¬ 
pose  of  it  without  loss,  either  to  con¬ 
tractors  desiring  secondhand  equip¬ 
ment  or  to  .some  secondhand  equip¬ 
ment  dealers  who  make  a  specialty  of 
rebuilding  and  reselling  construction 
machinery. 

Although  we  have  had  very  little 
experience  in  buying  used  equipment 
we  believe  that  in  the  near  future  some¬ 
thing  will  have  to  be  worked  out  in  the 
way  of  handling  used  machinery. 


By  H.  Stanley  Bent 

Vice-President  and  General  .Manager, 
Bent  Brothers,  Inc.,  Los  Angeles 

IN  OUR  experience  we  have  until 
very  recently  kept  practically  all  of 
our  used  equipment  and  made  no  effort 
to  sell  it  on  the  theory  that  it  would 
be  worth  more  to  us  on  a  new  job  than 
we  would  be  able  to  get  for  it  if  we 
sold  it.  We  are  just  now  departing 
from  that  practice  because  we  have 
accumulated  such  a  tremendous  amount 
of  equipment  that  we  feel  it  unwise 
to  carry  all  of  it. 

We  have  never  attempted  to  trade  in 
used  equipment  as  part  payment  on  the 
purchase  of  new  equipment  from  man¬ 
ufacturers  or  dealers  and  of  course  this 
class  of  business  cannot  be  very  pleas¬ 
ing  to  the  equipment  dealer.  It  is  in 
the  same  category  as  having  to  take 
in  a  secondhand  automobile  in  order 
to  sell  a  new  one,  and  while  it  is  not 
the  most  desirable  way  of  doing  bu-si- 
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By  Wayne  Pringle  Chlorinating  Patent  Decision 

Chief  KriRineer,  Woods  Bros.  Construction  .  it 

Co.,  Lincoln,  Neb.  Lannot  Be  Appealed 

IN  OUR  opinion  it  is  necessary  at  The  Supreme  Court  of  the  United 
various  times,  both  to  buy  and  to  sell  States  on  Nov.  2:1  denied  the  applica- 
used  equipment.  Many  times  when  a  tion  of  the  Paradon  EnRineerinK  Co. 
small  job  wa.s  to  be  done  and  no  new  that  it  bo  allowed  to  appeal  the  deci- 
equipment  was  near  at  hand,  we  would  sion  against  it  by  the  Circuit  Court  of 
have  been  exceedingly  glad  had  we  been  .Appeals  in  New  York  in  regard  to  in- 
able  to  buy  some  first  class  used  equip-  fringement  on  the  Urnstein  patent  for 
ment  for  this  particular  job.  which  the  solution  feed  of  chlorine.  Follow- 
would  not  have  stood  for  purchase  of  ing  the  granting  of  a  permanent  in- 
new  equipment.  junction  last  May  by  the  Circuit  Court 

In  a  case  of  the  small  contractor,  of  .\ppeals  in  New  York,  the  Paradon 
used  equipment  seems  to  be  absolutely  Co.  equipjied  some  of  its  apparatus  pre¬ 
essential  in  a  majority  of  cases.  viously  sold  with  a  “Bull  Pot’’  being  a 

In  order  to  make  a  comparison  be-  steel  pipe  36  in.  long  and  3  in.  dia.  to 
tween  the  handling  of  used  equipment  the  ends  of  which  are  attached  pieces 
by  the  manufacturer,  we  might  cite  the  of  rubber  hose  for  intake  and  discharge 
automobile  business  as  it  is  handled  of  the  chlorine  for  the  pipe.  By  filling 
today.  When  a  purchaser  wants  to  buy  the  “Bull  Pot”  with  iron  particles  it 
a  new  car  he  trades  with  manufacturer  was  claimed  that  the  Ornstein  Patent 
or  dealer,  handling  new  machines,  his  was  not  infringed.  One  of  the  users  of 
old  car  at  a  specified  price.  This  was  this  Bull  Pot  was  Garden  City,  Long 
not  true  years  ago,  but  recently  it  Island,  against  whom  an  action  was 
has  stimulated  a  greater  business  for  brought  by  the  Electro  Bleaching  Gas 
the  manufacturers  and  has  also  made  Co.  and  Wallace  &  Tiernan  Co.,  Inc., 
it  possible  for  the  automobile  users  to  claiming  that  the  use  of  this  apparatus 
enjoy,  at  a  less  cost,  the  ownership  of  a  was  a  continuation  of  the  use  of  the 
comparatively  new  machine  at  all  Ornstein  process.  Judge  Marcus  B. 
times.  We  think  this  would  apply  di-  Campbell,  United  States  District  Court 
rectly  to  the  contractor.  for  the  Eastern  District  of  New  York, 

-  handed  down  a  decision  on  Oct.  30  di- 

By  Charles  W.  Wagner  recting  that  a  preliminary  injunction 

Presiilenf,  Capital  Construction  Co.,  should  issue  restraining  the  village 

EK*s  Moines,  Iowa  from  continuing  to  operate  the  appara- 

WE  ARE  thoroughly  satisfied  with  tus.  The  village  may  continue  to  oper- 
the  way  the  disposal  of  used  ate  it  for  the  purpose  of  making  ferric 
equipment  is  being  handled  now.  chloride  which  is  stated  as  the  purpose 

As  a  usual  thing  in  the  purchase  of  of  the  Bull  patent  but  not  for  the  pur- 
new  equipment  we  are  able  to  turn  in  pose  of  applying  chlorine  solution  to 
as  part  payment  our  used  equipment,  the  water  to  be  purified. 

The  only  trouble  with  this  is,  for  in-  ■ 

stance,  if  we  are  in  the  market  for  a  Court  Again  Sustains  Patent  for 
new  mixer,  we  must  deal  with  the  same  r»  n  *  t»i  * 

people  that  handle  our  old  mixer  which  Pneumatic  Concrete  Placement 

we  wish  to  trade  in.  This  of  course  In  August,  192.'5,  Judge  Hand  in  the 


DC'S  it  is  probably  something  that  can¬ 
not  be  prevented. 

On  our  most  important  work,  and 
p.irticularly  on  rush  jobs,  we  have 
pretty  generally  used  nothing  but  new 
equipment  because  we  could  not  take 
the  chance  of  shutdowns  due  to  faulty 
or  worn  out  equipment.  On  some  of 
our  work,  however,  we  have  bought 
used  equipment,  sometimes  from  deal¬ 
ers  and  sometimes  direct  from  another 
contractor,  and  in  all  such  cases  have 
felt  qualified  to  judge  of  the  condition 
of  the  equipment  we  were  buying.  As 
a  rule  we.  have  gotten  as  good  service 
from  such  used  equipment  as  we  ex- 
))ected  to  get. 

When  we  sell  used  equipment  we  re¬ 
condition  it  so  that  it  is  in  our  belief 
serviceable  and  in  a  condition  we  would 
wish  it  to  be  if  we  were  going  to  put 
it  on  one  of  our  own  jobs.  It  is  often 
true,  however,  that  equipment  which 
we  would  think  should  not  be  placed  on 
a  large  and  important  job  which  would 
run  for  perhaps  many  months  would 
be  entirely  suitable  for  a  smaller  or 
shorter  job.  In  other  words,  it  may 
have  had  50  to  75  per  cent  of  its  life 
used  up  on  the  job  for  which  it  was 
purchased,  but  tbe  remaining  percent¬ 
age  may  fit  very  nicely  the  life  of  a 
smaller  job.  In  such  a  case  it  should 
prove  both  satisfactory  and  economical 
to  buy  used  equipment. 

If  a  contractor  can  assume  that  he 
will  keep  steadily  busy  on  a  class  of 
work  that  will  require  about  the  type 
of  equipment  and  about  the  same  size 
units  of  equipment,  we  think  the  most 
economical  thing  is  to  buy  new  equip¬ 
ment  and  wear  it  out  and  then  buy  new 
again.  Like  the  automobile  all  equip¬ 
ment  will  reach  a  point  where  it  is 
not  economical  to  operate  it  and  when 
it  reaches  that  point  the  original  owner 
can’t  afford  to  waste  his  time  with  it. 
Nor  can  any  one  else  afford  to  buy  it. 

But  if  the  contractor’s  work  is  more 
or  less  intermittent  and  if  on  one  job 
he  needs  a  J-yd.  mixer  and  on  the  next 
one  he  needs  a  2-yd.  mixer  he  will  oper¬ 
ate  most  economically  if  he  can  buy 
equipment  which  has  in  it  just  life 
enough  to  complete  the  job  on  hand. 
In  other  words,  if  a  contractor  has  a 
job  involving  the  pouring  of  25,000  yd. 
of  concrete  and  he  can  buy  a  mixer 
that  is  in  good  shape  for  that  amount 
of  work  it  is  better  business  for  him 
to  buy  such  a  mixer  than  to  buy  a  new 
one  which  might  be  good  for  50,000  yd. 
and  which  would  be  only  half  worked 
out  at  the  end  of  his  job.  This  would 
be  particularly  true  where  the  size  of 
mixer  used  was  one  that  might  not  be 
needed  by  the  contractor  again  for  a 
long  time.  We  speak  of  mixers  only 
by  way  of  example.  The  same  prin¬ 
ciple  carries  through  all  kinds  of  equip¬ 
ment. 

Generally  speaking,  nobody  gains 
much  by  using  secondhand  equipment, 
but  as  stated  above  there  are  cases 
where  it  can  be  used  advantageously 


chinery  for  pneumatic  placement,  by 
conveying  slugs  of  concrete  separated 
by  air  pockets  as  provided  by  the 
McMichael  patent,  is  virtually  restricted 
to  the  holder  of  the  McMichael  patent 
and  its  sole  licensee,  the  Ransome  Con¬ 
crete  iVlachinery  Co.,  Dunellen,  N.  J. 


rule.  In  the  long  scale  type,  however,  convex,  which  is  claimed  to  pi 
which  is  the  one  recommended  by  the  better  alignment  and  less  chance  o 
company  for  most  accurate  and  easy  placement.  Also,  there  is  less 
use,  there  is  no  fixed  annulus  but  only  sibility  of  open  joints  with  conse 
a  rotating  dial  on  which  all  the  scales  clogging  of  the  pipes, 
are  marked.  Three  lines  or  indicators 
are  necessary,  designated  on  the  <lraw- 
ing  as  the  index,  the  datum,  and  the 
cursor.  The  index  line  is  printed  on  the 
face  of  the  dials,  both  front  and  back. 

The  datum  is  fixed  on  the  glass  crystal, 
while  the  cursor  is  placed  beneath  the 
crystal  on  a  transparent  disk  which  is 
revolved  by  one  of  the  thumb  screws. 

The  other  thumb  screw  operates  the 
dial. 

On  the  front  scale  the  outer  circle  of 
figures  is  used  for  multiplying  and 
dividing  when  only  rough  results  are 
needed.  The  inner  six  circles  form  a 


I).),. 
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Business  Notes 


BlaW’-Knox  Co.,  Pittsburgh,  an¬ 
nounces  that  E.  LeRoy  Harrington  is 
now  a  member  of  the  Blaw-Knox 
organization  as  a  clamshell  bucket 
designer.  Mr.  Harrington  has  had 
considerable  experience  in  designing 
buckets  for  ere,  coal  and  s’ag  handling 
installations  and  he  will  be  concerned 
in  his  new  position  with  the  design  of 
clamshell  buckets  suitable  for  special 
purposes.  A  further  announcement  is 
that  Edward  .1.  Costello,  Jr.,  has 
joined  the  Blaw-Knox  Co.’s  selling  staff 
and  will  cover  territory  adjacent  to  the 
Philadelphia  office. 

Link-Belt  Co.,  Chicago,  has  ex¬ 
tended  the  horsepower  range  of  its 
silent  chain  drives  available  from  dis¬ 
tributors’  stocks  from  its  present  scale 
of  i  to  10  hp.  up  to  15  hp. 

Williams  Form  Clamp  Co.,  Inc., 
Chicago,  has  appointed  W.  J.  Burke, 
200  Davis  St.,  San  Francisco,  Calif.,  as 
its  sole  distributor  on  the  Pacific  Coast. 


United  States,  it  is  said  that  this 
has  been  used  quite  extensively  for  sonu 
time  by  European  railroads.  The  pip.- 
is  manufactured  in  three  sizes,  (1)  in- 
.side  diam.  3J  in.,  outside  diam.  .'j  in., 
length  18  in,;  (2)  inside  diam.  rii  in,' 
outside  diam.  78  in.,  length  18  in.;  c)) 
inside  diam.  8  in.,  outside  93  in.,  length 
20  in.  Other  special  sizes  are  made  u 
order  where  local  conditions  require 
special  pipe. 


Front 


Portable  Air  Compressors 
Electrically  Driven 

Utilizing  the  same  compressor  units 
as  the  220-ft.  and  320-ft.  ga.'oline- 
engine-<lriven  machines,  the  line  of 
portable  air  compres.sors  recently  an¬ 
nounced  by  the  Sullivan  Machinery  Co., 
Chicago,  Ill.,  is  driven  by  electri' 
motors.  The  motor-driven  compressors 
are  available  in  capacities  of  103  atul 
206  cu.ft.  of  free  air  per  min.  with  20 
and  40-hp.  motors  respectively  direct 
connected  to  the  compressors.  The 
smaller  compressor  is  a  two-cylinder 
vertical  type,  while  the  larger  uses  four 
cylinders  placed  at  90  deg.  in  pairs. 

•The  unit  may,  in  addition  to  the 
mounting  shown  in  the  illustration,  be 


/^■Cursor 


J.  Kino  McLanahan,  -Tr.,  a  director 
of  the  National  Lime  Association  and 
an  official  in  a  number  of  companies 
interested  in  lime  manufacture,  died 
recently  in  Pittsfield,  Mass.,  where  he 
was  president  of  the  New  England 
Lime  Co.  He  w’as  vice-president  and 
chairman  of  the  American  Lime  & 
Stone  Co.  and  a  partner  in  the  Marble¬ 
head  Lime  Co.,  Chicago,  one  of  the 
largest  companies  W’est  of  the  Ohio 
River.  Mr.  McLanahan  was  55  vears 
old. 


New  Developments 


New  Circular  Slide  Rule  accords  with  the  setting  of  the  back  dial,  y 

Has  a  30-In.  Scale  values  of  functions  can  be  projected 

from  the  back  scales  to  the  front  ones,  V  f  ^ 

Circular  sli<le  rules  and  pocket  cal-  The  instrument  is  in.  thick  and  is  - ^ - 

culators  said  to  be  equal  or  better  than  carried  in  a  nickel-plated  containing  .  ,  i  -  j 

an  ordinary  10-in.  slide  rule  in  accuracy  case  23  in.  square.  Other  dials  are  furnished  on  trailer  trucks,  skids,  or  a 
and  freeilom  from  parallax  and  eccen-  available  if  desired  to  use  with  the  “long  one-ton  Ford  truck.  The  comp^ssor  i> 
tricity,  have  recently  been  developed  in  scale’’  front  dial.  These  give  such  data  mounted  close  to  one  end  of  the  cas.- 
several  different  styles  by  Fowler  &  Co.,  as  cubes,  cube  roots,  metric  conversion,  steel  truck  frame  with  the  electru 
53  New  Bailey  St.,  Manchester,  ate.  Combinations  of  the  various  dials  niotor  close  to  the  other  end.  The  air 
England.  provide  13  different  types  of  calculators,  receiver  is  bracketed  on  the  rear,  out- 

Different  types  of  instruments  are  _  side  of  the  canopy,  and  the  water  tank 

made  to  meet  the  special  needs  of  differ-  Pnrmis  Drninnirp  Pinp  mounted  above  the  air  receiver.  This 

ent  trades  and  prerfessions,  but  the  two  ruruus  u  «  age  r  pc  water  is  circulated  through  the  corn- 

most  commonly  used  by  engineers  are  By  using  only  large  aggregate  and  pressor  jacket  by  means  of  a  small 
known  as  the  “slide  rule”  type  and  the  cement,  the  Walker  Cement  Products  centrifugal  pump  driven  by  a  pulley  on 
“long  scale”  type.  The  illustration  Co.,  1140  Broadway,  New  York  City,  the  drive  shaft  between  the  motor  ami 

shows  the  long  scale  type.  In  the  slide  has  developed  a  drainage  pipe  for  which  the  compressor.  The  rheostat  and 

rule  type  the  scales  are  marked  on  an  it  claims  a  number  of  advantages.  In  .starting  equipment  are  mounted  on  top 
outer  fixed  annulus  and  corresponding  the  first  place,  the  pipe  absorbs  the  of  the  motor  casing  as  shown.  The 
ones  radially  opposite  are  marked  on  water  throughout  its  entire  length,  compressors  are  equipped  with  air 
a  rotating  dial  inside  the  annulus.  This  rather  than  just  at  the  joints.  As  may  filters  insuring  a  supply  of  clean  air  to 

is,  of  course,  a  very  clo.se  imitation  of  be  noted  in  the  illustration,  the  ends  the  compressor  intake.  Either  d.c.  or 

the  construction  of  the  straight  slide  of  each  section  are  made  concave  and  a.c.  motors  may  be  supplied. 
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Business  Side  of  Construction 


COST  AND  VOLUME 


FACTS  AND  EVENTS  THAT  AFFECT 


How’s  Business  in  New  England  ? 

Shown  by  Engineering  News-Record’s  Statistics 
Covering  Fourteen  Years 


IS  New  England  going  back  indus¬ 
trially,  and  to  what  extent  and  how 
fast  is  the  competitive  South  rising  ts  an 
iiKliistrial  region?  Various  replies  have 
i  een  submitted  to  cover  these  questions. 
Engineering  News-Record  here  pre¬ 
sents  its  own  contract  statistics  for 
1913  and  for  1919  to  1926.  The  figures 
are  for  contracts  of  the  following  costs 
<ir  more:  water-works,  excavation, 
ilrainage,  river  and  harbor  improve¬ 
ments,  etc.,  $15,000;  other  public  works, 
$25,000;  industrial  buildings,  $40,000; 
commercial  and  educational  and  reli¬ 
gious  buildings,  $150,000. 

The  table  gives  the  actual  value  of 
all  construction  contracts  and  of  com¬ 
mercial  and  industrial  building  for  New 
England  and  the  South  since  1913.  To 
determine  whether  construction  in 
either  section  is  increasing  or  decreas¬ 
ing  in  relation  to  the  rest  of  the  coun¬ 


try,  the  actual  contract  values  have 
been  reduced  to  percentages  of  the 
amount  for  the  entire  country.  These 
percentages  are  italicized  in  the  table. 

The  diagrams  tell  the  same  story, 
except  that  all  sections  of  the  country 
have  been  included.  The  width  of  the 
bar  is  proportional  to  the  actual  value 
of  construction.  The  height  of  each 
section  corresponds  to  its  per  cent  of 
the  total  for  that  year. 

Out  of  the  many  year-to-year  fluc¬ 
tuations,  two  or  three  distinct  tenden¬ 
cies  may  be  discerned.  New  England’s 
industrial  building,  although  increasing 
every  year  in  actual  amount,  is  losing 
in  importance  when  compared  to  the 
country  as  a  whole.  The  South  on  the 
other  hand  shows  a  corresponding 
growth.  From  1913  to  1926  the  South 
increase<l  from  13  to  105  per  cent  of  the 
New  England  amount. 


In  1920,  the  boom  year  for  industrial 
building.  New  England  reached  its  high¬ 
est  percentage,  whereas  the  South  lost 
slightly  in  its  share  of  the  total.  New 
England  evidently  had  a  more  pro¬ 
nounced  peak  during  the  boom  than  the 
South,  in  1922  the  South  doubled  its 
percentage,  and  the  following  year  New 
England  fell  almost  one  half.  It  picked 
up  somewhat  in  1924,  but  continued 
falling  in  the  .succeeding  two  years. 
In  1925  and  1926  the  South  caught  up 
with  New  Englanil  and  is  now  one  and 
a  half  million  dollars  ahead. 

The  total  amount  of  construction  fol¬ 
lows  fairly  closely  the  movement  of 
commercial  buildings  because  of  the 
fact  that  the  latter  comprises  from  40 
to  50  per  cent  of  the  total. 

Commercial  building  in  New  England 
dropped  in  relative  importance  until 
1924,  when  it  began  picking  up  again. 
This  was  the  year  following  the  big 
decrease  in  industrial  building.  This 
fact  raises  the  question  whether  New 
England  is  on  the  point  of  turning  from 
an  industrial  to  a  commercial  center. 
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Million  Dollars 

'  OMMERCIAE  ANP  OTHER  BCILni.NG  CONTRACTS 


Construction  in  New  England  and  the  South  Sinck  1913 


. - New  Fn^l 

and  — - 

—  —  South 

^  u 
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2  o 
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£3 
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1913  million  dollars... 

39  8 

38  1 

3,6 

80  8 

21  1 

0.7 

Per  cent  of  U.  S 

9  9 

17  7 

/i  7 

13  6 

9  8 

/  6 

1919  million  dollars.. 

117  4 

40  .3 

37  3 

82  6 

11  2 

17.6 

Per  cent  of  U.  S 

10  0 

12  0 

75/ 

7  / 

3  3 

4  6 

1920  million  dollars.. 

I'H)  S 

84  4 

78.2 

91  3 

21  1 

19  4 

Per'cent  of  U.  S 

12  5 

14  7 

/7  2 

6  0 

3  7 

4  3 

1921  million  dollars  . 

1(K)  7 

37  6 

19  2 

96  1 

30  0 

6  3 

Per  cent  of  U .  S 

8  4 

to  i 

/6  2 

8  0 

5  3 

5  5 

1922  million  dollars.. 

123  6 

63  3 

33  8 

178  2 

44  4 

21  8 

Per  cent  of  i’.  S 

7  9 

8  7 

17  0 

II  4 

5  9 

II  0 

1923  million  dollars.. 

'W  1 

33  3 

24  8 

204  3 

64  5 

13  7 

Per  cent  of  U.  S 

5  2 

6  6 

«  9 

10  7 

7  7 

4  9 

1924  million  dollars.. 

ISl  6 

93  8 

23  8 

208  1 

32  6 

19  4 

Per  cent  of  V.  S 

7  6 

to  2 

12  6 

to  4 

5  6 

9 

192.3  million  dollars.. 

99  4 

146  2 

26  9 

248  0 

81  6 

27  9 

Per  rent  of  V.  S 

7  8 

to  7 

II  8 

9  7 

5  9 

12  3 

1926  million  dollars.. 

244  0 

172  3 

29  8 

291  2 

91  7 

31  4 

Per  cent  of  S 

8  4 

tt  6 

9  / 

8  7 

6  / 

9  7 
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Weekly  Construction  Market 


DESPITF]  a  seasonal  let-up  in  the  amount  of  con¬ 
struction  out  for  bids,  proposed  work  is  well  in 
advance  of  1925  and  still  jraininK.  Last  year  at  this 
time  this  tendency  was  not  so  well  marked. 

Production  schedules  in  the  materials  manufacturinj? 
industries  have  been  adjusted  to  demand  with  the  re¬ 
sult  that  neither  an  excess  nor  a  shorta>?e  exists,  except 
where  the  supply  is  affected  by  transportation. 

A  majority  of  the  price  chantjes  which  occurred 
during  the  la.st  week  were  in  a  downward  direction. 
The  principal  materials  affected  were,  cast-iron  pipe, 
reinforcing  bars,  wrought-iron  pipe  and  hollow  building 


tile.  These  reductions  were  at  warehouses  rather  than 
at  mills  and  represent  practically  a  seasonal  movement 
consistent  with  the  actual  physical  volume  of  construc¬ 
tion.  Canadian  iron  and  .steel  prices  are  firm  with  up¬ 
ward  tendencies  in  the  Montreal  district. 

,  Throughout  the  United  States  finished  steel  demand 
is  slack  and  the  same  condition  prevails  all  the  way  back 
to  pig-iron.  Improvement  is  expected  shortly  in  rail¬ 
way  and  automotive  materials,  sheets  and  strip  steel. 

Prices  of  .semi-finished  steel,  bars  and  rolled  material 
generally,  are  firm.  Fabricated  brass  and  copper  quo¬ 
tations  are  lower  this  week  at  New  York  warehouses. 


New  York 

Atlanta  Dallas 

Chicago  Minneapolis 

Denver 

San  Francisco 

Seattle 

Montreal 

Steel  Products 

Structural  shapes,  100  lb . 

S3  34 

S3  80  S4  15 

S3  10 

S3  35 

S3  07J 

S3. 30 

3.15 

-4-S4.()0 

Structural  rivets,  100  lb . 

4  20 

3  80  4  75 

3  50 

3.75 

4  65 

5  00 

4.00 

5.. 50 

Reinforcing  bars,  j  in.  up,  100  lb.. 

3  24 

2.80  —3  25 

— 2.50@.2  50 

2  87J 

3  77J  ' 

2.95 

3.10 

-b3.25 

Steel  pipe,  black,  2\  to  6  in.  lap. 

discount . . 

48% 

54%  -54% 

51% 

54.25% 

41% 

49.7(0154. 1%  45% 

37.83 

Cast-iron  pipe,  6  in.  and  over,  ton 

—  50.60 

45.25  -1-56.00 

—47.20 

53  00 

64.00 

—49.00 

55.00 

d-SS  00 

Concreting  Material 

Cement  without  bags,  bbl . 

2  50(®2  60 

2  35  2.05 

2  10 

2.32 

2.85 

2  31 

2.65 

l.!5 

Gravel,  J  in.,  cu.yd . 

1  75 

1  90  2  38 

1.85 

1  65 

1  90 

1.80 

1  25 

1.50 

Sand,  cu.yd . 

1  00 

1.6)0  2  00 

1  65 

1.25 

1  00 

1.40 

1.25 

1.25 

Crushed  stone,  J  in.,  cu.yd . 

1  94 

2  SO  2  83 

1  87J 

1.75 

2.50 

1.70 

3.00 

2.00 

Miscellaneous 

Pine,  3x12  to  12x12,  20  ft.  and 

- ,  . 

under,  M.ft . 

62  00 

34  00  56.00 

40  50 

38.75 

34.75 

27.00 

25.00 

50  00 

I.ime,  finishing,  hydrated,  ton . 

18  20 

23  50  19  00 

20  00 

25.50 

24  00 

25.50 

24.00 

21.00 

Lime,  common,  lump,  per  bbl . 

2.10(013  00 

1  50  -f-1.85 

1  50 

1  70 

2.70 

1  60 

2.80 

10.00 

Common  brick,  delivered,  1,000... 

20.40@22  40 

10  50  14  10 

12  00 

13.75 

9@10 

15.00 

15.00 

20.25 

Hollow  building  tile,  4x12x12,  per 

block . 

Not  used 

.0895  —  11 

.088 

.076 

.075 

.09 

.10 

Hollow  partition  tile  4x12x12,  per 

block . 

.1027 

.0895  —  11 

.088 

.076 

.075 

.108 

.09 

.08 

Linseed  oil,  raw,  5  bbl.  lots,  per 

7i-lb.  gal . 

.86* 

.99*  -4-1.18 

.84 

.+93? 

—1.06 

—.98 

1.12 

1.05 

Common  Labor 

Common  lal'or,  union,  hour . 

.90’ 

.30 

90 

.  50^il  .55 

.55 

.62J 

Common  labor,  non-union,  hour.  .. 

.25  —  40 

45(3). 60 

40(31  45 

.50 

.30#.  35 

lCxi>liiiiiilii>ii  of  I'ru'rH— Prices  are  to  con¬ 
tractors  in  carload  lots  unless  other  quan¬ 
tities  are  specified.  Increases  or  decreases 
from  previous  quotations  are  Indicated  by 
-f-  or  —  siftns.  For  steel  pipe,  the  pre¬ 
vailing  discount  from  list  price  is  given ; 
46-6%  means  a  discount  of  45  and  5  per 
cent.  L.c.l.  is  less  than  carload  lots. 

New  York  quotations  delivered,  except 
sand,  gravel  and  crushed  stone,  alongside 
dock ;  common  lump  lime  in  280-lb.  bhi. 
net  and  hydrated  lime,  f.o.b.  cars ;  tile  "on 
trucks”  ;  linseed  oil  and  cast-iron  pipe  f.o  b. 
Reinforcing  bars  (billet  steel)  and  shapes 
delivered  to  job  in  less-than-carload  lots. 

l^abor  —  Cement  and  <’oncrete  laborers’ 
rate.  $1.0fii:  building  laborer.s,  90 Jc. 

rhlrago  quotes  hydrated  lime  In  50-lb. 
bags;  common  lump  lime  per  180-lb.  net. 
I.umber,  sand,  gravel  and  stone  f.o.b.  ;  price 
on  fir  Is  quoted  Instead  of  pine.  Reinforcing 
bars  (billet  .steel)  f.o.b.  warehouse  In  car¬ 
load  lots  :  shapes,  less-than-carload  lots. 

Minneapolis  quotes  on  fir  instead  of  pine. 
Brick,  sand  and  hollow  tile  delivered.  Ce¬ 
ment  on  cars.  Oravel  and  crushed  stone 
quoted  at  pit.  Bars  (billet  steel)  at  ware¬ 
house  In  carload  lots ;  shai>es.  less-than- 
carload  lots. 


This  limited  priee  list  Is  published 
weekly  for  the  purpose  of  civlng 
current  prices  on  the  principal 
construction  materials,  and  of  noting 
important  price  changes  on  the  less 
important  materiais.  Moreover,  only 
the  chief  cities  are  quoted. 

Y'aluable  suggestions  on  costs  of 
work  ran  be  had  by  noting  actual  bid¬ 
dings  as  reported  in  our  Construction 
News  section. 

The  first  issue  of  each  month  car¬ 
ries  complete  quotations  for  all  con¬ 
struction  materials  and  for  the  impor¬ 
tant  cities.  The  Inst  complete  list  will 
l>e  found  in  the  issue  of  Dec.  2  the 
next  on  4un.  (1. 


Denver  quotes  on  flr  instead  of  pine. 
Cement  "on  tracks" ;  gravel  and  sand  at 
pit ;  stone  on  cars  ;  lime,  brick,  hollow  tile 
and  lumber  on  job.  Tile  price  is  at  ware¬ 
house.  Linseed  oil.  delivered  in  wooden 
bbl.  Common  lump  lime  per  180-lb.  net. 
Bars  (billet  steel)  anci  shapes,  l.cl. 

.Atlanta  quotes  sand,  stone  and  gravel 
per  ton  Instead  of  cu.yd.  Common  lump 
lime  per  180-lb.  net.  Bars  (billet  steel) 
f.o.b.  In  carload  lots  ;  shapes,  l.c.l. 


Dallas  quotes  lime  per  180-lb.  bbl. 
Cement,  cast-iron  pipe  and  crushed  stone 
f.o.b.  cars,  other  materials  delivered.  Bars 
(billet  steel)  and  shapes,  l.c.l. 

San  Francisco  quotes  on  Heath  tile,  size 
5}  X  8  X  llj.  Prices  are  all  f.o.b.  ware¬ 
houses  except  C.-I.  pipe,  which  is  mill  price 
plus  freight  to  railway  depot  at  any  ter¬ 
minal.  (iommon  lump  lime  per  180-lb.  net. 
Lumber  prices  are  to  dealers  in  yards  at 
San  Francisco,  for  No.  1  flr,  common.  Bars 
(billet  steel)  f.o.b.  in  carload  lots;  shapes, 
l.c.l. 

Seattle  quotes  on  Douglas  flr  (delivered) 
instead  of  pine.  Lump  finishing  lime  per 
180-lb.  net.  Brick  and  hollow  building  tile 
delivered.  Hydrated  lime  in  paper  sacks. 
Sand  and  gravel  at  bunkers.  B.ars  (billet 
steel)  and  shapes,  less-than-carload  lots. 

Montreal  quotes  on  flr  lumber.  Sand, 
stone,  gravel  and  lump  lime  per  ton. 
Stone  and  tile  are  delivered ;  sand, 
gravel,  lime  and  cement  on  siding:  steel 
and  pipe  at  w’arehouse.  Hollow  tile  per  ft. 
Cement  price  is  In  Canadian  funds  (the 
Canadian  dollar  stands  at  99.95).  Bag 
charge  is  80c.  per  bbl.  Discount  of  10c 
per  bbl.  for  payment  within  20  days  from 
date  of  shipment.  Steel  pipe  per  100  ft. 
net  :  2i  in.,  $37.83.  Bars  (billet  steel)  and 
shapes,  less-than-carload  lots. 


\  Correction 

In  E)igineerin;i  Neu'n-Record,  i.-;sue 
of  Nov.  11,  p.  810,  under  the  caption. 
Detail  Replacement  Co.sts  of  an  Office 
Building  Erected  in  1914,  reference 
wa.'i  made  to  figures  “based  on  data 
furnished  by  F.  E.  Barnes,  chairman 
of  the  New  York-Pittsburgh  Associa¬ 
tion  of  Valuation  Engineers.”  This 
statement  should  have  read  “chairman 
of  the  Building  Committee,  New  York- 
Pittshurgh  Assoc,  of  Val.  Eng’rs.” 


This  Week’s  Contracts — Week 
Ago— Same  Week  Last  Year 

The  money  value  of  contracts  re¬ 
ported  in  the  present  issue  of  Engi¬ 
neering  NewK-Reeord  is  here  compared 
with  the  figures  for  corresponding 
weeks.  Minimum  costs  observed  are: 
$15,000  for  water-works  and  excava¬ 
tions;  $25,000  for  other  public  works; 
$40,000  for  industrial  and  $150,000  for 
commercial,  educational,  religious  and 
other  buildings.  Under  the  head  of 


excavations  are  included  drainage,  irri¬ 
gation,  levee,  river  and  harbor  projects. 

MONEY  VALfE  OF  CONTRACTS  LET- 
ENTIRE  U.  8. 

Public  Private  Total 
Week  Ending  Work  "  Work  Contracts 
Deo.  •.  IKC..  $21,088,000  $25,913,000  $47,001,000 
l>c<  2.  1926..  24.629,000  40,049,000  64,678.000 

Dec.  10.  1925..  12.554,000  31,584,000  44,138,000 

Jannarj'  ^  to  date 

Public  Private  Total 

1926  $1,041,184,000  $1,697,471,000  $2,738,655,000 
1925.  99).986.000  1,424,416,000  2,418.402.00n 


